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ANNUAL REPORT OF THE DIRECTOR OF FORESTRY. 



Manila, P, L, March 1, 1916. 

Sib : In the absence of William Foraythe Sherfesee, Director of 
Forestry, I have the honor to submit herewith the annual report 
of the Bureau for the fiscal year 1915, covering the period from 
January 1 to December 31, 1916. 

The Director of Forestry left Manila on January 12, 1916, on 
a leave of absence, which he will spend as a member of the 
Chinese Government, assisting in drawing up a national forest 
policy and putting it into execution. While in China, he holds 
the position of adviser in forestry to the Chinese Government 
and eodirector of the Chinese forest service, Peking. The results 
discussed in this report were accomplished under his direction 
and the plans proposed for the new fiscal year are those which 
meet with his full approval. 

PROPAGAlfDA. 

The Bureau of Forestry, more than any other branch of the 
Philippine Government, depends on the cooperation of the pro- 
vincial and municipal authorities and of the people themselves. 
The objects of conservation and the proper utilization of forest 
products are comparatively little known by the people of the 
Islands. Forest officers have been in the past mostly considered 
as men to be avoided, as that part of their duties which compels 
them to take action against illegal users of the forest and illegal 
caingin makers makes more impression on the people than their 
other work, which is not so well recognized. It is believed that 
a good many of the violations of the Forest Act are due not so 
much to intentional violations of the law, as to ignorance of its 
provisions. The Director, therefore, started early in the year 
a vigorous campaign for education and propaganda with the 
object of making the people of the Philippines well acquainted 
with the work of the Bureau of Forestry and its purposes. For 
this purpose 361,290 copies of the following circular were 
printed in the principal languages of the Philippines and given 
the widest possible distribution ; 10,000 copies were prepared in 
English, 5,150 in Spanish, 71,200 in Tagalog, 42,975 in Ilocano, 
70,840 in Cebu-Visayan, 56,550 in Iloilo-Visayan, 7,700 in Ibanag, 
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19,250 in Pangasinan, 13,675 in Pampango, 29,450 in Bicol, and 
34,500 in Leyte- Visayan : 

The Government of the Phujppine Islands, 

Department of the Interior, 

BUREAU OF FORESTRY. 

Manila, July i, 1915. 
To the people of the PhUippmes: 

The public forests are administered by the Bureau of Forestry for the 
good of all the people of the Philippines. The'needs of the local inhabitants 
are always given first consideration ; and it is only when a province contains 
timber, fuel, and other forest products in greater amounts than are needed 
for local use that cutting for export is permitted. Also, other things being 
equal, local inhabitants are always given preference in obtaining forest 
licenses of all kinds. 

A cheap and abundant supply of suitable lumber, fuel, and other forest 
products is absolutely necessary for the prosperity and well-being of the 
people and for all industrial development. This is impossible unless the 
forests are protected and carefully administered. Otherwise, agriculture 
and all its dependent industries must suffer. Home building would be more 
expensive and difficult. The forests also protect the rivers and regulate the 
supply of water which 3rou need for the irrigation of your fields. If the 
forests are destroyed, the land becomes covered with worthless cogon, which 
furnishes a breeding place for locusts. The work of gathering and market- 
ing timber, fuel, bejuco, and other forest products gives profitable employ- 
ment to thousands of Filipinos* It is one of the most important industries 
in the Islands. If the forests are destroyed, this means of livelihood will 
no longer exist. It would be harder to earn a living and taxes would have 
to be raised. 

The Bureau of Forestry exists for the sole purpose of bringing about the 
best use of the public forests by the people in general and of insuring a 
future supply for your children. It is the local inhabitants, therefore, who 
are the first to benefit from the work of the Bureau and who would be the 
first to suffer the disastrous effects of permitting the forests in your vicinity 
to be destroyed. 

The Bureau of Forestry is conducted without cost to the taxpayers of 
the Philippines. In fact, it saves you a great deal of money, for every year 
many thousands of pesos of forest revenue are turned over to the Insular, 
provincial, and municipal treasuries and used for building schoolhouses for 
the education of 3rour children, for better roads, and for many other public 
enterprises. If it were not for this forest revenue, taxes would have to 
be increased or public work would have to be decreased. The charges 
collected from commercial licensees for the timber and other forest products 
they cut are not taxes. They represent merely the cost of public property 
sold to the licensees and are collected so as to permit all the people, and 
not merely the licensees, to share in the profits derived from the forests. 

The public forests are owned by the people of the Philippines as a whole, 
just as the municipal buildings are owned by the people of the municipality. 
To preserve and to make the best use of a presidencia or tribunal, 
municipal ordinances are necessary. So, to preserve and make the best 
use of the public forests, certain forest laws and regulations have been 
adopted by the Philippine L^slature. No one is permitted to bum or 
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destroy a presidencia and anyone is punished that attempts to do so. The 
municipal president and council make regulations which provide for the 
proper use of the building by all the inhabitants of the municipality. In 
the same way, no one is permitted to destroy the public forests, which are 
the property of all of the people. It is, therefore, to the interest of all 
the people of the Philippines to help protect the forests by seeing that the 
forest regulations are enforced, and the Bureau of Forestry requests the 
active help and support of all patriotic citizens so that the forests may be 
put to the wbest and most profitable use and at the same time preserved 
in good condition for coming generations. You can help by discouraging 
all violations of the Forest Law, by reporting to the nearest forest officer 
all such violations as are committed, and by using your influence to promote 
a good understanding between the Bureau of Forestry and the people. In 
no country in the world are the forest regulations more liberal than those 
which have been adopted by the Philippine Legislature. These provide 
that: 

1. Second and lower g^roup timber and all minor forest products (such 
as lefias, bejuco, resins, etc.) may be gathered for personal use in the 
public forests free and #nthout license. 

2. Gratuitous licenses for first-group timber may be obtained for the 
construction of a house of strong materials for personal use. (Ask the 
president of your municipality to show you a copy of Act No. 2371.) 

3. If a communal forest has been set aside for a municipality, the 
inhabitants must obtain therefrom all their free timber and minor forest 
products. 

4. Timber and all other forest products which are desired for sale or for 
any other commercial purpose must be obtained under licenses issued by 
forest officers. 

5. The forest charges on all products cut under commercial or "ordinary" 
licenses should be paid by the licensee to the nearest municipal treasurer. 

6. Under certain conditions, caifigin permits may be secured from forest 
officers for land not covered with merchantable timber. 

7. Gratuitous licenses may be issued by forest officers for second and 
lower group timber desired by provinces or municipalities for public works. 

All who desire homesteads may, if they wish, consult the local forest 
officers as to suitable areas available for such purposes. 
It is unlawful — 

1. To cut or grather public timber or any other forest products for sale 
or for any other commercial purposes without a proper license. Violations 
are punished by fines or by seizure of the forest products unlawfully 
obtained. 

2. To cut tirst-grroup timber from the public forests for any purpose 
whatever without a license. 

3. To make a caiiigin on public land without proper permit from a forest 
officer. Violations are punished by fine or imprisonment or both. 

4. To set fire for clearing private lands adjoining the public forests 
without proper permit. 

5. To cut any timber on a parcel of land applied for as a homestead 
until (a) approval of the application has been received from the Director 
of Lands, or (6) until permission in writing is secured from a forest 
<^cer. 

6. To transport to market and to discharge at destination any forest 
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products without first obtaining proper guias and permits from the 
corresponding municipal treasurers. 

7. To use first-group timber cut under gratuitous license without first 
obtaining a guia from the municipal treasurer. 

8. To remove or otherwise to dispose of timber or other forest products 
from private woodlands without previously obtaining the proper gmas 
from the municipal treasurer. If the private woodland has been registered 
in the Bureau of Forestry, no forest charges have to be paid. If the land 
has not been properly registered in the Bureau of Forestry, ordinary 
charges will be collected. This procedure applies also to homesteads. 



CAUTION. 

For your own protection, do not purchase timber or any other forest 
products without first being sure that it has been obtained under license 
and that the proper forest charges have been paid by the licensee. Prefer- 
ably, obtain a written receipt from the seller. This relieves the purchaser 
of all responsibility. If you hold a forest license, either gratuitous or 
"ordinary,'' read it through thoroughly and carefully before you b^:in 
operations. If you have any doubt, consult or write at once to the nearest 
forest officer. 

All forest officers are instructed that one of their principal duties is to 
advise and assist the public in every possible way. Do not hesitate to 
apply to them, or to the Director of Forestry in Manila, for any further 
information you desire. Forest officers may be found at any of the stations 
listed below, or else you may consult them on their periodic trips to your 
municipality. 

W. F. Shebfbbbe, 

Director of Forestry, 

IX)CATIONS OF FOREST STATIONS. 
[By profvineeB, caoffnphkally aiTMised.1 



Aparri, Cagayan. 
Vigan, Ilocos Sur. 
Baguio, Benguet 
Dagupan, Pangasinan. 
Cuyapo, Nueva Ecija. 
Cabanatuan, Nueva Ecija. 
Norzagaray, Bulacan. 
Orani, Bataan. 
Moron, Bataan. 
Limay, Bataan. 
Montalban, Rizal. 
Los Banos, Laguna. 
Sampaloc, Tayabas. 
Infanta, Tayabas. 
Malicboy, Pagbilao, Tayabas. 
Guinayangan, Tayabas. 
Paracale, Ambos Camarines. 
Naga, Ambos Camarines. 



Sorsogon, Sorsogon. 
Masbate, Sorsogon. 
Calapan, Mindoro. 
San Jose, Mindoro. 
Catbalogan, Samar. 
Tacloban, Leyte. 
Iloilo, Iloilo. 

Cadiz, Occidental Negros. 
Murcia, Occidental Negn^os. 
Hog, Occidental Negros. 
San Carlos, Occidental Negros. 
Dumaguete, Oriental Negros. 
Surigao, Surigao. 
Davao, Davao. 
Kolambugan, Lanao. 
Zamboanga, Zamboanga. 
Naga Naga, Zamboanga. 
Puerto Princesa, Palawan. 



Most of these were sent to the presidents of all municipalities 
in the Islands with a letter asking them to post copies of the 
circular in conspicuous places in their municipality and distribute 
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the rest to the residents and specially to those who live in 
outlying barrios. The Bureau of Constabulary and the Bureau 
of Education also lent their help to distribute these circulars. 
Valuable assistance was also given by the governors of provinces 
and by members of the Philippine Assembly. In addition, of 
course, each forest officer was supplied with a number of copies 
with instructions to post them in outlying places and to distribute 
them on his regular trips. Taking into consideration that there 
are still a good number of Filipinos who are unable to read and 
also the fact that verbal discussions are so much more effective 
than printed matter, each forest officer was instructed to use 
every opportunity to hold informal meetings on his field trips in 
order to make the people acquainted with the contents of the 
circular and, in addition, to answer questions in reference to 
the use of the public forest and to the homesteading of public 
lands. As a result of these instructions, forest officers gave 
1,207 informal talks during the period from April to December 
and addressed in these meetings 81,000 people. The results of 
this propaganda have already been felt. The Director has 
received various letters from influential people congratulating 
him on his idea of education and confirming his opinion of the 
great value of such a propaganda. Many forest officers report 
that, especially in outlying places, people have been very eager 
to come to these informal meetings and have shown great interest 
in the matters which were thus brought to their attention. 

The assistance of the press has also been secured, and it is a 
pleasure to state that all newspapers in the Philippine Islands, 
both those published in the local languages and in English, have 
given liberal space in their papers to the discussion of forest 
problems. One of the local papers, El Ideal, published a series 
of articles, prepared by Director Sherfesee, referring to forestry 
and conservation in other countries, so giving the people of the 
Philippines an opportunity to compare our own forest work with 
that of other countries, some of which have practiced forestry 
for centuries and others have been compelled to do so recently, 
after they had seen their forests destroyed and had noted the 
disastrous effect of this destruction on agriculture and on the 
welfare of the country in general. The Bureau of Forestry 
takes this opportunity to extend to the editors of all newspapers 
in the Philippines its appreciation of their cordial cooperation. 

liBGISIiATION. 

During the session of the Philippine Legislature which closed 
on February 5, 1915, Act No. 2451 was passed, which is of the 
greatest importance te the Bureau and reads as follows ioqIc 
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Third Phiuppine Legislature,^ ( C. B. 

Third Session. j \No. 68. 

[No. 2451.] 

AN ACT AMENDING PARAGRAPH EIGHT OF SECTION TWELVE 
OF ACT NUMBERED ELEVEN HUNDRED AND FORTY-EIGHT 
BY PROVIDING THAT ALL TIMBER CUT IN PUBLIC FORESTS 
SHALL BE MEASURED IN THE ROUND AND SPECIFICALLY 
AUTHORIZING A REASONABLE DEDUCTION FOR CERTAIN 
NATURAL DEFECTS, EXCEPT AS HEREIN OTHERWISE 
PROVIDED. 
By authority of the United States, be it enacted by the Philippine Legis- 
lature, that: 
Section 1. Paragraph eight of section twelve of Act Numbered Eleven 
hundred and forty-eight is hereby amended to read as follows: 

''AH timber shall be measured and manifested in the round or squared, 
before being sawn or manufactured. The volume of all round timber shall 
be ascertained by multiplying the area of the small end by the length of 
the log, the diameter of the log to be measured exclusive of the bark: 
Provided, That where the small end of a log is irregular, the average 
diameter shall be used: And provided further, That in order to ascertain 
the volume of a log more than eight meters long, the diameter of the 
middle of said log, or the average of the diameter at both ends thereof shall 
be used as basis. If a log in the round, cut under license, is measured 
and manifested by forest officers, the Director of Forestry shall make due 
allowance for rot, cavities, or other natural defects; but from any decision 
of the Director of Forestry in this respect, an appeal shall lie to the 
Secretary of the Interior, whose decision shall be final. The manifests of 
timber cut by licensees operating sawmills in or near the forest shall be 
attested by forest officers whenever practicable. 

''Notwithstanding the foregoing provision regarding measurement in 
the round, licensees with sawmills may measure their timber or cause or 
allow the same to be measured after it is sawn, provided they pay for each 
thousand board feet of lumber of the first and second groups a sum of not 
less than ten pesos, and of the other groups of not less than five pesos, as 
forestry charges, in the discretion of the Director of Forestry and after 
agreement with the same, with the approval of the Secretary of the Inte- 
rior. These agreements shall be for one year, but shall be subject to renewal. 
"The volume of squared timber shall be ascertained by multiplying 
the average of the cross section measured by the length, to which twenty- 
five per centum shall be added for loss in squaring: Provided, That the 
privilege of manifesting timber after squaring shall be granted only to 
licensees who have squared their logs in the forest with the ax and intend 
to take it to the market in this form. If sawn or otherwise manufactured 
timber is found which has not been manifested in accordance with the 
provisions of this Act, the corresponding forest charges will be assessed 
on twice the volume of the actual contents of such sawn or manufactured 
timber." 

Sfic. 2. All Acts or parts of Acts inconsistent with the provisions of 
this Act are hereby repealed. 

Sec. 3. This Act shall take effect six months after its passage. 
Enacted, January 29, 1915. 

A bill similar to the above had been introduced during the 
year 1913. It passed in the Commission, but failed of action in 
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the Assembly. This new law, which became effective July 29, 
1915, affects especially the owners of sawmills which cut their 
own timber. Formerly, these were allowed to invoice their lum- 
ber after it had been sawn, paying a recharge of only 15 per 
cent for loss in sawing. This 15 per cent was supposed to cover 
the loss of material in slabs, sawdust, edgings, and waste of all 
kinds, necessary and unnecessary. That this was entirely inade- 
quate will be evident to anyone with the slightest knowledge of 
milling operations. 

The lumberman now pays for the log in the round as is done 
in all other countries and it is to his interest to get the largest 
possible amount of lumber out of the logs. The prime object 
of this law is not to make the lumberman pay more for the 
timber he cuts from the public forest, but merely to make it 
more worth his while than it was formerly to prevent unneces- 
sary waste and to require him to pay for all the merchantable 
timber he cuts and not only for that portion of it which is easiest 
to utilize. 

During the session of the Philippine Legislature, which has 
just closed at the time this report is being prepared, a number 
of acts were introduced and passed which are of the greatest 
importance for this Bureau. 

On October 26, 1915, Act No. 2532 was passed which extends 
the period during which second and lower group timber and 
other forest products can be used without license and free of 
charge for another five years. 

During the last hours of the session, Act No. 2578 was passed, 
which provides for the separation of the Forest School from the 
College of Agriculture and designates the Director of Forestry 
as ex officio dean of the new College of Forestry. This Act was 
presented in the Assembly as a result of a report prepared by 
an Assembly conmiittee consisting of Delegate Romualdez, as 
chairman, and Delegates Reyes, Leuterio, Mahinay, and David 
as members, which conunittee had investigated the Bureaus of 
Agriculture, Lands, Science, and Forestry with the view to make 
recommendations as to possible consolidation of some of these 
Bureaus. The committee found that the work of the Bureau of 
Forestry is of such a character that it cannot be efficiently per- 
formed in any other Bureau and that the Bureau of Forestry 
should continue to exist as a separate institution. The pertinent 
part of the report reads as follows : 

BUREAU OF F(«BSTRY. 

After a most careful consideration of the Bureau of Forestry from all 
points of view, it is the firm conviction of your committee that now, as 
in the past, the suggestion to consolidate Forestry and Agriculture, either 
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the College of Agn^iculture or the Bureau of Agriculture, or, in fact, the 
suggestion to consolidate the Bureau of Forestry with any other branch 
of the Government, has arisen from a lack of definite appreciation or 
from a mistaken idea of what forestry really is and of the objects for 
which the Bureau of Forestry exists and of the kind of work which the 
members of the Bureau are called upon to perform. We, therefore, propose 
to set forth a brief statement of the principal duties of tlie Bureau of 
Forestry, before making definite recommendations. 

In general, the Bureau of Forestry has as its principal objects to promote 
the most profitable utilization of the public forest resources and, at the 
same time, to administer such utilization so that the forests themaelyeB 
will be transmitted in good or even better condition to posterity. The 
combination of these objects requires technical ability of a special order, 
which can only be secured through thorough training in a forest school, 
supplemented by practical experience in the forests after graduation; 
also, as the forests under the administration of the Bureau of Forestry 
cover some 16,000,000 hectares, being operated over by thousands of licen- 
sees, the successful operation of the Bureau of Forestry necessitates admin- 
istrative experience and ability on the part of those in charge. Any 
lessening of the Bureau's influence or control would undoubtedly tend to 
lessen the amount of forest revenue collected. It is, therefore, evident 
that the Bureau's influence should not be diminished unless there are 
very strong reasons to the contrary; but your committee has found no 
such reasons to exist. 

Far more timber is allowed to rot every year in the forests than is cut 
and utilized under license, and, therefore, it is most desirable that the 
Government should do everything it can to stimulate the lumber industry, 
in order to use the forest products which are now going to waste and in 
order to give the country the benoAt of industrial activities along all lines 
ai well as making it possible to eliminate the imports of lurnb^ and 
develop a large export trade. It is evident, however, that lumbering has 
nothing whatever to do with agriculture, either in theory or in practice. 
The lumber industry of the Philippine Islands is now supervised by the 
Bureau of Forestry and, if the control were transferred from a technical 
forestry organization to an agricultural organization or to any other branch 
of the Government which has not had experience in practical lumbering, 
the confidence of the lumbermen in the Government would be decidedly 
impaired and the lumber industry as a whole would very probably suffer. 

In their work in supervising the operations of the timber licensees and 
protecting the public forests against theft and fire, the rangers of the 
Bureau are called upon to perform such duties as inspecting the opera- 
tions of the timber licensees, measuring abandoned timber or timber ille- 
gally cut and preparing the necessary invoices, the making of forest maps 
and describing woodlands to be set aside as communal forests, preparing 
cases for prosecution against illegal caiiigineros, timber estimating, in- 
specting operations of sawmills, and other allied lines directly connected 
with the administration of the public forests. It is evident that in the 
carrying out of such work neither the Bureau of Agriculture nor the 
College of Agriculture plays any part whatever. Each of these organiza- 
tions as has been shown above has its own objects to fulfil and it could 
only result in a mutual loss of efficiency to combine two such different 
branches of the Government. 

Your conmiittee has questioned various members of the Bureau of For- 
estry and the Bureau of Agriculture, and we find that in education, as 
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in actual practice, the work of the two classes of men has been entirely 
distinct. No forester has received any agricultural training and no member 
of the Bureau of Agriculture has been trained as a forester. Therefore 
they could not mutually assist each other. 

But a small amount of investigative work is carried on by the Bureau 
of Forestry, and such as is carried on has for its principal object the 
securing of data necessary for the more efficient regulation of the lumber 
industry, such as, for instance, the rates of growth of the principal com- 
mercial trees, their characteristics, including durability, strength, hard- 
ness, etc. In none of its investigative work any more than in its practical 
work do the activities of the Bureau of Forestry touch those of agriculture. 
As the work of the Bureau of Forestry is so distinct and separate from 
that of the Bureau of Agriculture and that of the College of Agriculture, 
both in theory and in practice, it is evident that a fusion of the two 
institutions would only mean that they would exist as separate and distinct 
divisions under a single bureau chief. Evidently, if such a fusion were 
carried out, the chief of the united Bureaus would be either an agricultural 
expert or a professor of agriculture or a forester. Your committee fails 
to see that any efficiency or economy could be promoted by having the 
work of the Bureau of Forestry directed by an agricultural expert or 
an agricultural professor; and equally it would be inadvisable to have 
the work of the Bureau of Agriculture or of the College of Agriculture 
directed by a forester who knew nothing about agriculture. Therefore, 
for all of the above reasons, your committee finds that efficiency would 
be sacrificed rather than promoted by the fusion of the two institutions. 

In reference to economy, we find that economy would not be promoted 
by the combination of the Bureau of Forestry with either the Bureau of 
Agriculture or the College of Agriculture. The same work would have 
to be done in any case and it would cost as much in one Bureau as in 
another. The present salary of the Director of Forestry is ^,600 per 
annum. If he were made the chief of a division of forestry in another 
Bureau, his salary might be reduced to f^,000 per annum. This insig- 
nificant saving of ?'1,600 per annum would probably, as shown above» be 
far mare than offset by the loss in forest revenues and in a setback to 
the lumber industry. Again, if the Bureau of Forestry, as has been sug- 
gested in the past, should be merged with the college of Agriculture at 
Los Bancs, the combination, instead of resulting in a saving to the Gov- 
emnnent, would necessitate a heavy expenditure for buildings, etc., at Los 
Banos, and for transportation. Moreover, as much of the Bureau's busi- 
ness must be performed in Manila, it would be necessary to maintain a 
branch office here. Thus the expense of administration would be dis- 
tinctly increased by the combination. 

As the suggestion has also been made that the Bureau of Forestry 
be combined with the Bureau of Lands, your committee took occasion to 
investigate the advisability of such a suggestion. As a result we find 
that the activities of the Bureau of Forestry are equally as distinct from 
the Bureau of Lands as they are from the Bureau of Agriculture. There 
is no duplication whatever and the same considerations that argue against 
the combination of the Bureau of Forestry with the Bureau of Agriculture 
hM against the proposed combination of the Bureau of Forestry with 
the Bureau of Lands. Also, in the case of the Bureau of Lands there 
is the special consideration that the Congressional Act, dated July 1, 
1902, section 18, contains a provision that a certificate from the Bureau 
of Forestry is necessary before any public land can be homesteaded, sold, 
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or leased. Apparently the intention of Confin^ess in making this provision 
was that there should be an impartial examination and certification before 
title to any parcel of public land should pass from the Government to 
private ownership and, as most of such public land is forested, the duty 
of making such an impartial certification was naturally imposed upon the 
Bureau of Forestry. It is evident that to merge the Bureau of Forestry 
with the Bureau of Lands would result in placing the certification as to 
the character of public lands in the hands of the same official who has 
power to dispose of such lands and, therefore, the object of the congres- 
sional provision quoted above would be defeated and rendered absurd, 
thus evidently bringing down upon the Philippine Legislature severe criti- 
cisnS in Congress. 

THE FOREST SCHOOL OF THE BUREAU OF FORBBTEY. 

The manner in which the activities of the Bureau of Forestry touch 
those of the University of the Philippines is through the Bureau's Forest 
School at Los Banos, where a two-year course is given to prospective 
rangers under contract to enter the employ of the Bureau of Forestry 
upon completion of their studies. The school was incorporated five years 
ago as a department in the College of Agriculture, not because of any 
relationship between the courses to be given the rangers and the agricul- 
tural students, but because it was not considered advisable to spend more 
than a very small amount of money for the new school until it should 
have clearly demonstrated its permanent usefulness and practicability; 
because in the absence of a special appropriation it was necessary to take 
advantage of the existing buildings at the College of Agriculture in order 
to have a place to conduct recitations and to enable the students to carry 
on the necessary laboratory work, and because the College of Agriculture 
happened to be located near the Mount Maquiling Forest Reserve, which 
it was desired to use as a demonstration ground for the forest students. 
It was realized that fhe courses which the forest students would need 
would differ from those of students of agriculture^ but the inclusion of 
the Forest School in the College of Agriculture was considered advisable 
as a temporary measure. The Forest School has long since demonstrated 
its usefulness, and there can be no doubt that a real and pressing need 
exists for a permanent institution of this kind. The time has come and 
passed when the permanent status of the Forest School should be estab- 
lished in order that forest students may be given the training to best 
fit them for their forest work and that such training may be given in 
the most efficient and economical manner. 

A bill to separate the two institutions entirely passed the Philippine 
Assembly three years ago, but failed of action in the Commission because 
objection was made to the wording and not to the intent of the bilL 
(See Commission Journal, first session and special session of 1913.) 

The forestry and agricultural courses are necessarily kept distinct, 
not because of any desire to do so, but because they are naturally different. 
Thus, the only two courses which the forest students take from the in- 
structors of the College of Agriculture are botany and mathematics. 
This course in botany is described in the university catalogue as "a course 
designated especially for forestry students. The first half treats of the 
physiology of plants. The second half is devoted to the special and genera] 
anatomy of woody plants. This course is intended to serve as a foundation 
for the following year's work in wood technology and silviculture." All 
other courses are given by instructors detailed from the Bureau of For- 
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estry, and the only real need for cooperation with the College of Ag^ri- 
oiltare in the past was the use of their lecture and school rooms. 

At its last session the Philippine Legislature made an appropriation 
to the Bureau of Forestry to construct a school building for the Forest 
School at Los Banos and, therefore, as soon as the building is completed, 
there will no longer exist any need for the forestry students to use the 
school buUding of the College of Agriculture. Without increasing the 
force of instructors, the forest students can be given mathematics and 
botany by their own instructors at least as well adapted to their needs 
as that which they now obtain from the instructors in the College of 
Agriculture, and hence it would involve no additional expense and no 
increase in personnel to put the Forest School upon a permanent basis and 
to make it a college or school or academy in the University of the Philip- 
pines. Your committee strongly recommends that the Philippine Legis- 
lature pass a bill requesting the regents of the university to separate 
the Forest School from all connection with the College of Agriculture and 
to organize it as the Forest Academy of the University of the Philippines 
or under some similar title. The Director of Forestry should be ex officio 
dean of the Forest Academy and ex officio professor of forestry in the 
University of the Philippines. Such a provision is most necessary on 
account of the following considerations: By far the majority, if not 
all, of the students of tine Forest School will enter the Government service 
upon graduation. It is to enable the Government to secure the services 
of properly trained Filipino rangers and foresters that the School was 
established and is maintained. Private students come in, but their num- 
ber is and will be relatively small. It is to this school that the Bureau 
of Forestry must look for the great majority of its future personnel. 
The Director of Forestry is under contract to employ the forest pensionados 
when they complete the course at the school. It is, therefore, obvious 
that the management of the school and the courses given to the students 
should be such as to fit them primarily for the work which they will be 
called upon to do in the Bureau. This being true, and in order to avoid 
conflict of authority with a weakening of administrative efficiency, we 
are recommending that the Director of Forestry be made ex officio dean 
of the Forest Academy and ex officio professor of forestry of the university. 
Such a course is obviously the most economical, as the Director of For- 
estry will naturally serve in such a capacity without additional com- 
pensation, whereas otherwise a salaried dean would have to be secured. 
Such an arrangement would be no new precedent, as it has been found 
to work to good advantage in other cases. 

Therefore, your committee recommends that the Forest School be sepa- 
rated from the College of Agriculture and organized as a separate and 
<listinct Forest Academy in the University of the Philippines; and that 
the Director of the Bureau of Forestry be ex officio dean and professor 
of forestry. In all other particulars the Forest School should continue to 
be administered as at present. 

To carry out this plan, it is' suggested that a bill be passed by the 
Philippine Legislature requesting the Board of Regents of the University 
of the Philippines to act in accordance with these recommendations. 

It is hoped that from now on no more efforts will be made 
to abolish the Bureau of Forestry or to consolidate it with some 
other Bureau. Efforts to this effect have been made almost 
every year during the last five or six years and have produced 
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a very bad effect on the personnel of the Bureau of Forestry 
as, of course, forest officers cannot be expected to take such 
interest in their work as they should if they always fear that 
the Bureau would be abolished and that they might find them- 
selves without a position. 

Besides the general appropriation act, ^18,000 have been 
included in the public works appropriation act to be used 
for the construction of quarters for the students at the Forest 
School and for the termination of the Forest School buildinc: 
which was started during the past year. A number of Assembly- 
men who had visited the Forest School became so convinced 
of the necessity of special appropriation for quarters that they 
introduced a special bill appropriating 7^12,000, but the general 
economy which the Philippine Government has had to practise 
made it necessary to reduce this figure to ^,000. 

FOREST MAPS. 

Much has been accomplished in the division of forest maps. 
During the fiscal year 1912 some 2,000 kilometers of trail notes 
were taken by forest officers and embodied in the base maps 
prepared in this division. During the present year almost 8,500 
kilometers of trail notes have been worked over, and consequently 
much progress has be^i made in the preparation of the base 
maps at scales of 1:20,000 and 1:100,000. In addition, 70 
maps of communal forests have been prepared and 6 copies 
of the large forest map of the Archipelago. 

The assistant forester in charge was in the field for one 
hundred and thirty-six days, directing the forest reconnaissances 
in the Agusan Valley and in the naval reservation of Olongapo, 
besides making several short trips in connection with important 
land registration cases. The two rangers attached to this 
section spent eighty-seven days in the field. They in turn were 
in charge of the office work during the absence of the assistant 
forester and discharged their duties very satisfactorily. During 
the past year an unusually large number <Jt applications were 
made to the General Land Registration Office by claimants of 
private land who desire to have their land registered. The 
Bureau of Forestry receives copies of all these requests con- 
taining the description of the lands in question. These are 
carefully scrutinized by the assistant forester in charge of forest 
maps or by one of his two ranger assistants in order to ascertain 
whether or not the land to be registered contains forests. If 
this is the case, a local investigation is ordered and the fiscal 
of the province concerned is requested to enter opposition against 
the registration of such land. On account of the cadastral 
surveys which the Bureau of Lands has completed during the 
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past year, this line of work will still increase considerably, and 
will require the greatest attention during the coming year so 
as to avoid the loss by the Philippine Government of forest land 
which is illegally claimed by private parties. 

THE OFFICE OF THE WOOD EXPERT. 

The work of this office falls naturally into three main heads: 
The preparation and classification of the working collections of 
specimens of timber and minor forest products; the study of 
the properties and utilization of these products; and, finally» 
the practical application of these, studies — ^that is, the dissenai* 
nation by all possible means of the knowledge so gained, this 
last being, of course, the ultimate object tar which the office 
exists. Beside information given in correspondence, in articles 
published in technical and trade journals, and. in bulletins pub- 
lished by the Bureau, a valuable means of information and 
propaganda is the distribution every year of several thousand 
carefully identified and pr<q>erly labeled hand specimens of 
Philippine woods, 1/4 by 4 by 6 inches in size. 

In spite of the very large amount of time devoted, during 
1914 and the fixst months of 1915, to the preparation of the 
exhibits at the Panama-Pacific International Exposition, 1^ 
work of this section has not only be^i carried on as actively as 
in farmer years, but certain established lines of work have been 
developed more in detail and some new features tak^i up. It is 
difficult to specity in detail the changes made in methods ; broadly 
tweaking, greater accuracy has been introduced in collating afid 
indexing all data regarding distribution and abundance of timber 
trees and minor products, their local names, uses, prices, etc., 
thus making it easier to furnish on short notice complete and 
comprehensive information about any one given species. 

Ccdlections both of botanical specimens and wood specimens 
noade by forest officers have contributed much to our knowledge 
of the timber trees. Over 1,600 botanical specimens w^e col- 
lected and forwarded to the Bureau of Science. Duplicate sheets 
to the number of 1,300 were returned by the Bureau of Science 
to this office and forwarded to the forest stations of the regions 
in which they were collected. In this way each station is 
being gradually supplied with a working herbarium of the tree 
species found within its jurisdiction. In addition to this, there 
has been inaugurated during 1915 a similar system of returning 
to the forest stations duplicate hand specimens prepared from 
the wood specimens collected in their respective districts, thus 
laying the foundation in each station of a collection of authentic 
and properly labeled wood specimens peculiar to its> district. 

j^j^.y J Digitized by LjOOQ IC 



18 

During the year, 888 such specimens were prepared and for- 
warded to the stations. Of the 1,600 botanical collections, 495 
were accompanied by wood specimens. Beside these, about 130 
trade samples were received and identified. To the list of planks 
19 numbers were added, of which a large proportion are of 
unusual value, partly as being either unusually fine specimens 
and partly because a number of them were cut from trees from 
which botanical material was also obtained. One of the storms 
in December furnished the opportunity of securing botanically 
autlienticated planks of talisai {Terminalia catappa) from a 
tree blown down in the Botanical Garden which happened to 
be in flower at the time. Ten new floor specimens (logs) were 
received, which have been roughed out and installed temporarilly 
to season. Nearly 200 numbers were added to the collection of 
foreign specimens, bringing the total up to about 1,500. About 
4,800 hand specimens were sent out during the year; of these, 
1,748 were furnished to the Forest School, 1,194 were distributed 
gratis or exchanged, 778 sold, and 888 sent to forest stations. 
There were on hand at the end of the year about 5,500 specimens, 
representing over 200 species. 

A valuable addition to the records of the office has been made 
by extracting all local names from phenological reports received 
during the year, as well as from lists of local synonyms for- 
warded by forest officers in compliance with the circular letter 
of January 28, 1915 ; over 1,000 cards were added to the ^'common 
name index" from these sources. Having been collected by 
rangers with technical training, knowledge of local languages, 
and a working acquaintance with the trees of their districts, 
these data naturally possess a high percentage of reliability. 

During the latter half of the year the wood expert was oc- 
cupied almost exclusively with the preparation of a new bulletin 
entitled ''The Commercial Timbers of the Philippines: Their 
Preparation and Uses.'' His assistants spent considerable time 
in collating data regarding distribution and local names of the 
trees described in the bulletin. 

DIVISION OF ADMINISTRATION. 

The division of administration, as its name implies, is the 
administrative and executive branch for putting into actual effect 
the policies of the Bureau. Its principal work lies in the inspec- 
tion of the work of the licensees; the examination of tracts of 
public land applied for as homesteads, and for lease, or purchase ; 
examining proposed communal forests ; making maps ; taking trail 
notes ; and collecting botanical and wood specimens. In addition, 
so far as time permits, forest officers of this division cooperate 
with the Bureau of Internal Revenue in the collection of forest 
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charges. The members of this division are also called upon 
to prevent the making of illegal caiiigins, and to assist in the 
prosecution of those who make them. Finally, they have to 
report on forest land which is claimed as private property, and 
which the claimant desires to have registered. During the past 
year this latter work has increased considerably. For carrying 
on all these different branches of work, the Philippine Archipelago 
is divided into 12 forest districts.' Of the officers in charge 
of these districts, 10 are Filipinos and 2 are Americans. 

PERSONNEL. 

At the close of the year; the field force of the division con- 
sisted of 4 foresters, 1 assistant forester, 83 rangers, and 
19 guards, a total of 107 men as compared with 101 at the 
close of 1914. The foresters were Americans, 1 of whom de- 
voted a considerable part of his time to instruction work at the 
Forest School and the other was in charge of the large district 
of Mindanao and Sulu. Two foresters and 10 rangers resigned 
during the year. One new forest district was created, the 
Island of Mindoro being separated from district No. 5 and 
forming now district No. 12 with headquarters at Calapan. 
New forest stations were established at Infanta, Tayabas; Ca* 
live, Capiz; Hog, Occidental Negros; Fabrica, Occidental Negros; 
Port Banga, Zamboanga; Cotabato, Cotabato; Naga Naga, 
Zamboanga; Davao, Davao; and San Jos6, Mindoro, the total 
number of forest stations at the end of the year being 39. 

KIND OF WORK PERFORMED. 

The following table, which is compiled from monthly service 
reports of all forest officers, shows the time devoted to and the 
cost of each of the most important kinds of work performed 
by the members of the division during the year. As in former 
years, the inspection of cutting areas and the work connected 
with the supervision of licensees took up most of the time of 
forest officers. Next came the inspection of public land applied 
for under the homestead law, and third, the work connected 
with the protection of the public forests through the prevention 
of illegal caingins. 

PUBLIC LANDS. 

Seven thousand and ninety parcels of public land were 
examined and reported on during the year as compared with 
6,890 during the year 1914. Two thousand two hundred and 
forty-three applications were pending inspection on December 
31, 1915, as against 2,961 at the close of 1914. As mentioned 
above, on account of the many resignations, the field work of tli^ 
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division was on an average only increased by 6 men, and it i^ 
very gratif 3ring to be able to report that in spite of the small 
increase in force it has been possible, not only to inspect and 
report on a considerably greater number of parcels of public land 
than in former years, but it has also been possible to reduce the 
number of pending inspections considerably. These results have 
been brought about principally by the change in procedure. On 
request of the Secretary of the Interior, the following circular 
letter was sent to all forest officers : 

In order to shorten as much as possible the period which must elapse 
between the date on which a homestead application is made and the date 
on which the resulting certification is transmitted by this office to the 
Bureau of Lands, forest officers will in the future adopt the following 
procedure : 

1. If a forest officer, while in the field, assists a homestead applicant 
in preparing his application he will, if practicable, examine at the*same 
time the land applied for. He will also make an extra copy of the applica- 
tion, attach to it his inspection report made out on regular B. F. Form No. 
5, with the usual number of copies, and forward both through channels to 
this office, and under "Remarks'' call attention to the circumstances under 
which the examination was made. He will also make a note on the original 
application (which the applicant will forward to the Bureau of Lands) to 
the effect that a copy has been retained by (give name of forest officer, 
place, and date) and that he is forwarding it, together with his report, to 
the Director of Forestry, Manila. 

If the land shown to the forest officer is considered to be better for forest 
purposes, the applicant should be induced to change his application to a 
tract of land which is more suitable for agricultural purposes. 

2. When it is impracticable for the forest officer, who assists in preparing 
the application, to make the land examination and report immediately, 
he will retain a copy of the application, make*the examination, and transmit 
the report at the earliest possible date, meanwhile making an indorsement 
on the original application to the effect that a copy has been retained for 
early report. The original will then be forwarded by the applicant to the 
Bureau of Lands as at present. 

3. If a forest officer helps to make out a homestead application in his 
office or in any place elsewhere than in the vicinity of the land applied 
for, or if he is furnished a copy of an application already made, he will 
take the first practicable opportiuity to inspect the land, and forward his 
report attached to a copy of the application through channels to this office 
as soon as possible, even if the formal request for the examination and 
report has not yet been received from Manila. In case he helped to make 
out the original application, he will make a note thereon to the effect that 
a copy has been retained (give name of forest officer, date, and place). 

4. Officials of the Bureau of Lands and municipal secretaries have been 
instructed to send to the nearest forest station copies of homestead applica- 
tions as soon as they are received. Action on applications thus received by 
the forest officers will be taken as outlined under paragraph 3 above. 

5. If a forest officer receives from the Manila office a request for the 
examination and report on a tract of land which has already been inspected 
and reported on under the procedure outlined above, he will return this 
request at once with the statement that the report has. already been 
submitted under such and such a date. _ ^ ed by VjO« 
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A supply of homestead application forms and of B. F. Form No. 5 is 
bong sent to every forest station, and forest officers should always take 
with them on their field trips a sufficient number of both forms. 

W. F. Sherfbsee, 

Direetor of Forestry. 

As the result of the instructions contained in this circular 
letter, a large number of applications for homestead were made 
out with the assistance of forest officers and the report of the 
land in question was received in Manila at the same time as the 
application. So the time necessary for the approval of a large 
number of homestead applications was considerably shortened. 
In addition to this, the inspection of public lands has also been 
simplified in a few instances where large agricultural colonies 
were surveyed by the Bureau of Lands. Then the entire area 
was inspected by a forest officer and certified to as to its 
agricultural or forest value. These colonies are divided into 
subdivisions of 16 hectares each and, as all these subdivisions are 
numbered, it is only necessary to refer to the number and to the 
corresponding report of the entire area in order to ascertain if 
a certain homestead application can be approved or not. Steps 
have been taken by the Bureau of Lands and the Bureau of 
Forestry to extend these surveys to other parts of the Islands 
during the coming year. 

LICENSES. 

The total number of commercial timber licenses in force during 
1915 amounted to 1,481 as against 1,483 during 1914. In addi- 
tion there were granted 745 firewood licenses, 974 licenses for 
rattan, and 586 licenses for various minor forest products, 
including for the first time gogo. In all, 3,788 commercial 
licenses were granted as compared with 3,484 during 1914. A 
small decrease is shown in the number of private gratuitous 
licenses for first-group timber. Two thousand two hundred and 
eleven of these were granted during the year as against 2,350 
during 1914. There were also granted 50 gratuitous licenses 
for public works and 34 licenses for timber used in the develop^ 
ment of mines. In all, 6,083 were granted as compared with 
5397 during 1914, an increase of 186. This increase is smaller 
in proportion to the increase in past years. This is due to the 
general commercial depression which extends all over the world 
on account of the European war, and which is treated more- in 
detail in another chapter of this report. 

COMMUNAL FORESTS. 

Sixty-three new communal forests were established during the 
year as compared with 42 during the year 1914. Sixty-seven 

Digitized by ^_ _ _ C 



24 



more are being considered and will be established during the 
earlier part of 1916. Some of the municipalities for which com- 
munal forests have been set aside have shown considerable 
interest in their use and protection and have even gone so far 
as to begin replanting. Others, however, did not pay sufficient 
attention to the protection of. their forests and consequently a 
new circular containing instructions in reference to the adminis- 
tration and protection of communal forests was sent out on 
January 8 of the present year. The total number of communal 
forests now amounts to 279, distributed among the different 
provinces as shown in the following table : 



Albay 6 

Ambos Camarines 19 

Antique 1 

Bataan 13 

Bohol 6 

Cagayan 14( 

Capiz 9 

Cebu 3 

Ilocos Norte 14 

Ilocos Sur 29 

Iloilo 4 

Isabela 11 

Laguna 10 

La Union 9 

Leyte 8 

Mindanao and Sulu 2 



Misamis 7 

Mountain 5 

Nueva Ecija 6 

Occidental Negros 6 

Oriental Negros 4 

Pampanga 1 

Pangaainan 26 

Rizal 2 

Samar 20 

Sorsogon 9 

Tarlac 3 

Tayabas 20 

Zambales 14 

Total 279 



CAlfiGINS. 

The making of illegal caingins has been persecuted with 
increased energy and vigor and with gratifying results. One 
thousand one hundred ninety-eight illegal caingins were reported 
to the provincial fiscals as against 895 during the year 1914. 
While during the year 1914 only 269 were acted upon, this 
number has increased during 1915 to 541 and convictions were 
secured in 507 cases as against 249 cases during 1914. These 
results are due to three factors: (1) increased activity on the 
part of forest officers; (2) increased interest and activity on 
the part of the provincial fiscals ; and (3) the better understanding 
of the justices of the peace, who handle most of these cases, of 
the importance of preventing the destruction of public forests 
by illegal caingin makers. In former years the Bureau fre- 
quently had occasion to complain that the provincial fiscals did 
not take such action on caingin reports as they should. This 
attitude has now been changed entirely, which is especially due 
to the commendable efforts of the Attorney-General to instruct 
the provincial fiscals in their duties, and also to the provincial 
fiscals themselves, some of whom have been exceedingly active 
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in the prosecution of the violators of the Forest Act, and all of 
whom have at least complied with their ordinary duties in 
prosecuting violators. As a result of a circular letter sent by 
the Director of Forestry to all judges of the Courts of First 
Instance, many of these have issued instructions to the justices 
of the peace under their supervision, explaining to them the 
importance of the protection of the public forests, and counselling 
them to deal out adequate punishment in case the accused have 
been found guilty. In former years it has happened that a man 
who destroyed timber, the forest charges on which amounted to 
several hundred pesos, was found guilty, but given only a nominal 
fine of ^5. Such judgments had a tendency to invite contempt 
of the law rather than to prevent repetition of illegal acts. The 
Bureau of Forestry will continue to make the strongest efforts to 
combat this evil, which is decidedly the greatest menace to the 
public forests of the Philippines and the lumbering interests as 
well as other industries which are dependent thereon. The 
following table shows the number of caingin cases reported from 
each province with the number acted upon during the year : 

Caingins reported during 1915. 
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TRAIL NOTES. 

Whenever a forest officer goes to the field he is under instruc- 
tions to take trail notes, especially in regrions which have not 
as yet been visited or which are little known. These notes are, 
of course, not accurate from a surveyor's standpoint, as the 
directions are only taken with a hand compass and the distances 
by pacing, but they enable this Bureau to obtain much valuable 
information, not only in reference to the soil cover and the exten- 
sion of commercial forests, etc., but also as to trails and roads, 
as well as to rivers and mountain systems. All these notes are 
plotted by the man who takes them and then sent, together with 
the sketch, to the map section of the Manila office, where they are 
revised and embodied in the progress maps of the different 
districts. During the year 1915 altogether 8,784 kilometers 
of trail notes were taken by the personnel of the division of 
administration. 

The following table shows the number of trail notes taken in 
each district: 



District - 



No. 1 
No. 2 
No. 8 
No. 4 
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No. 6 
No. 7 
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meters. 
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FOREST DISTRCTS. 

As stated above, the Philippine Islands are divided for admin- 
istrative purposes into 12 forest districts. Each officer in charge 
of a district submits his monthly reports and also, in addition, 
an annual report summarizing the work which has been done in 
his district during the past year. The following extracts are 
made from these reports. Each will give a general idea of the 
duties of a forest officer and the principal results of their work 
during the past year. Many details which are of interest and 
which contain a considerable amount of information have been 
omitted as consideration of space forbids quoting them. 

DISTRICT NO. 1, WITH HEADQUARTERS AT APARRI, CAGAYAN. 

The operations of the licensees in this district have in general 
been satisfactory, which is due to the repeated inspection by 
forest officers of their cutting areas. The number of illegal 
caiiigins has been reduced considerably, and it is believed that 
all those which were made have been detected and reported. 

_.,,...iedby VjOi_ 
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This is principally due to the propaganda carried on vigorously 
and to the many verbal instructions and explanations given to 
the people by the forest officers on their regular trips. Fourteen 
new communal forests have been established. The free-use 
privilege is still misused in many cases, as small undersized 
trees are cut, large waste is committed by not utilizing all parts 
of the trees which have been felled, and in many cases first- 
group timber for which a gratuitous license has been granted 
is being cut in a place different from that specified in the license. 
As these small gratuitous licenses, as well as the free cutting of 
second and lower group timber, are scattered over all the forests 
in the district, the detection of waste and illegal cutting is 
extremely difficult. The forest of the district suffered consider- 
ably through the typhoon which passed through the Cagayan 
Valley during the month of October. Many trees were uprooted 
and trails and roads, which under ordinary conditions are not 
of the best, were made impassable. 

DISTRICT Nol 2, WITH HEADQUARTERS AT VIGAN, ILOCOS SUR. 

In this district the general depression of the lumber market 
was not felt much, as the licensees here supply mostly only local 
demand. There are two sawmills in the district, one located 
near Burgos, Ilocos Norte, and the other near Sagada, Mountain 
Province. The former supplies the two Ilocos Provinces and 
the lumber turned out by the latter is almost exclusively used 
by the St. Mary Mission of Sagada, and its different institutions 
throughout the Mountain Province. Frequent inspections of 
cutting areas have resulted in a decrease of violations of the 
forest regulations. Most licensees have a tendency to cut 
smaller first-group trees, as these are in great demand for house 
I>osts and bring a good price. It was necessary in a few instances 
to cancel the licenses of licensees who continued cutting im- 
mature trees, and who declared themselves that the additional 
charges of 100 per cent collected for cutting of such trees could 
not stop them, as the prices obtained for their timber allow them 
to pay high charges. In general, the attitude of the licensees 
and the people in this district toward the Bureau of Forestry is 
very friendly, as the people realize that the Bureau and its 
representatives work for their own good. Considerable atten- 
tion was paid during the year to botanical collections and 99 
specimens forwarded to the Manila office. The district her- 
barium now contains 78 identified and mounted specimens. The 
good condition of the roads throughout the district and the use 
of the motorcycle which has been furnished the district made 

frequent trips to all parts of the district possible. ^ , 

_. 9dbyLiOOgle 
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DISTRICT NO. 3, WITH HEADQUARTERS AT BA6UI0, BENOUET. 

The greater part of the work of the forest officer of this district 
is confined to the city of Baguio reservation and its immediate 
vicinity. Two license agreements are in force here and the two 
sawmills established in connection therewith supply the residents 
of Baguio with the necessary pine timber. One of these licensees 
has installed an aerial cableway from his sawmill to the city 
of Baguio, which is used mainly for the transportation of fire- 
wood. As the supply of firewood is one of the most important 
problems to be solved in this district, this aerial cableway is of 
the greatest importance, as by it the price of firewood has been 
reduced by about 20 per cent. In order to secure sufficient 
reproduction and, especially in the vicinity of Baguio, to protect 
the beauty of the scenery, all trees which are to be felled are 
being marked by forest officers. Nearly 5,000 trees have been 
marked during the past year. By the leaving of seed trees, a 
satisfactory reproduction has been obtained and it has been found 
that if from 10 to 20 trees per hectare are left, sufficient seedlings 
will start up to reforest the cut-over area. In some places it 
was observed that the pine seedlings came up very dense in spots 
where the surface of the soil had been broken by the logging 
operations. 

Inside the Baguio civil reservation only old and defective trees 
are being marked for cutting and consequently only about one- 
third of the trees in a given area are cut. The greater part of 
the branches is utilized for firewood, and twigs and leaves are 
burned by the licensees. 

The prevention of forest fires inside the Baguio reservation 
has been taken over by the town officials, and is carried on under 
the supervision of the chief of police. The Bureau of Forestry 
employs firewardens, two each in the forests covered by the two 
above-mentioned concessions and one in the mining region of 
the Antamok Valley. Twenty-nine forest fires were reported 
during the year, more than half of these occurring in the mining 
region. 

DISTRICT NO. 4, WITH HEADQUARTERS AT DAGUPAN, PANGASINAN. 

Lumbering in this district is mostly confined to the Provinces 
of Zambales, Pangasinan, and eastern Nueva Ecija. The scar- 
city of timber in Pangasinan has made it necessary to prohibit 
the exportation of timber to other provinces so as to assure the 
residents of the province of a sufficient supply of building mate- 
rials at reasonable prices. In some parts of the district a con- 
siderable amount of trespassing has been taking place, as the 
people prefer to cut timber without license and pay the fines for 
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doing 80, if caught instead of obtaining licenses and complying 
with tiie regulations of the Bureau of Forestry. In order to stop 
this, a number of licenses have been made exclusive so as to give 
the holders the benefit of section 26 of the Forest Act which 
provides for the seizure of timber cut illegally in the district 
of an exclusive licensee. Minor forest products are of special 
importance in western Pangasinan (firewood) and in Zambales. 
From the latter province a considerable amount of rattan has 
been exported to Manila. 

All^ough the free-use privilege is of great benefit to the people, 
as it enables them to cut free all building materials for their 
houses, it is still detrimental to the public forests as it is abused 
consid^ably. In many cases timber is cut under the pretext 
of being for personal use and afterward sold. In other oases 
great waste is conmiitted in squaring timber. This latter abuse 
can somewhat be controlled in the communal forests, but it 
makes the supervision of cutting areas extremely difficult, as 
forest officers are hardly ever able to ascertain by whom a 
certain waste has been committed. Much attention has been 
paid to the suppression of illegal caiilgins. Many of them were 
reported to the provincial fiscals and in most cases convictions 
have been obtained. 

As the public roads in some parts of this district have recently 
been improved considerably, a motorcycle has been placed at the 
disposal of the forest officer stationed at Dagupan and by its 
use a considerably increased amount of work in the inspection 
of cutting areas and homesteads has been made possible. 

DISTRICT NO. 5, WITH HEADQUABTERS AT LOS BANCS, LAGUNA. 

All of the lumbering operations in this district are carried 
out on a small scale, using only the most primitive m^diods of 
hand and animal logging. The policy of the Bureau of Forestry 
of reducing the cutting area granted under any one license to 
such a size as can be successfully handled by the licensee has 
been carried out in this district more than an3rwhere else. Each 
licensee has been allotted a definite area. Whenever possible, 
natural boundaries have been used. Where natural boundaries 
are not clear, many of the areas are defmitely marked on the 
ground, the boundary marks being placed on trees with white 
paint. This met^d helps considerably in preventing friction 
and boundary disputes between different licensees. 

In order to dedKnitely locate areas in the office, base maps 
containing all available information are kept. Each license as 
it is granted is marked on the map and a small sketch of the 
area shown on the base map accompanies the Jkense., No two 
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licensees for the same class of product are allowed to operate 
on one area. An area may be occupied by two or more licensees, 
but each one is removing a product different from the others. 
One map is used solely for locating timber licenses and another 
for minor products. 

In order to enable the largest number of people to make use 
of the public forest, more information must be obtained. The 
compartment surveys which have been made in Tayabas have 
proved to be a great help in granting licenses in that region. 
Not only are there definite boundaries, but there is definite 
information as to whether or not the area is sufficient to meet 
the needs of the licensee and at the same time to maintain its 
present productiveness. The only additions to the compart- 
ments laid out last year are in Laguna and Batangas Provinces. 
This work has all been done as school work by students, but 
it has been put into actual practice in the district 

Almost without exception the violations which have been re- 
ported are small. The licensees have apparently tried to carry 
out the terms of their licenses. 

The market conditions are poorer than they have been in the 
past. Operations have been reduced by many licensees this 
year because they have been unable to dispose of their products. 
Part of this may be due to the fact that the lumber manufac- 
tured by the larger companies is finding its way into the more 
remote places, but most of the operators claim that the Europ- 
ean war is the cause of the depression. This has its effect on 
the class of products removed. Only the better specimens of 
the more valuable species are sought, so that in places these 
more valuable species are in danger of being eliminated. Where 
such conditions exist, the cutting of certain species has been 
prohibited. 

The entire portion of the Maquiling Forest Reserve in Ba- 
tangas Province was surveyed and mapped by the present Senior 
class of the Forest School. This wofk, together with that 
done by the students in the past, has been put in available 
shape so that there is a provisional compartment survey map 
of a large part of the Maquiling Forest Reserve and the whole 
of the Calamba Estate Addition. 

The abuse of the free-use law is, without doubt, quite general. 
The establishment of communal forests has reduced this abuse 
somewhat, but until some of the reconmiendations already cited 
are put into effect and an adequate patrol maintained, the total 
yearly amount of timber and forest products stolen wiU be large. 

The rangers are continually reporting that certain individuals 
have timbers under their houses claiming that th^y were to 
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be used for personal use. This statement is the natural one 
for them to make and it is hard to disprove it. Nevertheless, 
it has been noted that in the course of time the timber disap- 
pears and whether it has been legitimately used, sold, or stolen 
no one either knows or will say. 

The only parts of the district which are comparatively free 
from the tfbuse of free-use privilege are parts of Laguna (north- 
em part), Mount Maquiling Forest Reserve, and the Tayabas 
Forest Zone. In these places there are guards patrolling con- 
tinually. By keeping in constant touch with the licensees and 
by knowing who are removing products without permit, they 
can quite readily check up products found in barrios. 

Caingins. — It is believed that the increase in the number 
of caingins reported during the present year is a result of the 
increased activity on the part of the rangers rather than of 
the increase in number of caingins. There should be a decrease 
next year because of the large number of talks given by rangers. 
The increased number of homestead applications during this 
year, especiaUy in Tayabas, is due to the vigorous action taken 
against caingineros by the provincial fiscals and the justices of 
the peace. Eighty-four caingins were reported in the district, 
the total amount of ordinary and additional forest charges on the 
timber destroyed being 1^11,743. Some of the provincial fiscals, 
especially the fiscal at Tayabas, have shown greater activity than 
before. Very few cases have been returned without a convic- 
tion having been obtained. Also the fines which are being im- 
posed are usually equal to the amount of the corresponding 
forest charges. 

Maquiling Forest Reserve. — ^Although this reserve is under 
the jurisdiction of the division of investigation, all of the ad- 
ministrative work is handled by the district forester. All prod- 
ucts removed from the forest are taken under license or permit. 
There are several licenses for timber and firewood in the 
reserve. These are carefully located and a close check is kept 
on the amounts removed. All of the products taken for personal 
use under gratuitous or ordinary licenses are marked by the 
forest guards. 

Some of the species of trees on the mountain are nearing ex- 
haustion. In order to prevent their exhaustion they have been 
listed as species to be favored. They are not granted to people 
for personal use under gratuitous license. Their use is not pro- 
hibited, however, and they can be obtained by paying ordinary 
charges. 

The trail work within the reserve is carried on by the division 
of investigation under the direction of the district forester. 
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No new trail work was done this year. The only work attemped 
was the repairing of existing trails. It is hoped that daring the 
coming year money will be available for relocating and rebuild- 
ing the present horse trail near the top of the mountain. If 
not relocated, it will have to be rebuilt to make it passal^. 
Several land slides occurred during the rec^it typhoons which 
destroyed parts of the trail. 

The forest reserve is the only forest left in the vicinity and 
is, therefore, an important source of forest products. It is 
used as or instead of a comunal forest by the people of four 
municipalities. 

The old abaca plantation has been turned over to the College 
of Agriculture. It is their intention to eicperiment with several 
species of abaca. 

Three grazing permits on Mount Maquiling have been issued 
during this year. Only the cogon areas are utilized for graz* 
ing and these only at certain times of the year. 

The ipiMpil planting has been quite successful, but the con- 
ditions under which the planters were required to work were 
not satisfactory. As a result, they planted up their areas and 
then moved off of the estate because they were not making 
any money and not a sufllcient crop to pay them for their 
trouble. It was considered advisable to offer tiie peo{de some 
inducement to brei^ up new areas, so the length of time in 
which they could work the land was increased. The other con- 
ditions are the same as before. As a result of this change, 
most of the people who moved away have returned to break 
new areas and many others have requested permission to break 
up cogon areas. Instead of planting ipil-ipil over the whole 
area, the planting of teak is contemplated. 

The greatest change tiiat has taken place in l^e district dur- 
ing the past year was the separation of the Island of Mindoro, 
which now forms a separate district. A new forest station was 
established at Infanta, Tayabas, and another station will be 
established in the near future at Unisan, Tayabas. 

The conditions at the district office are much better than 
before. The office was moved into larger and better-arranged 
quarters. The progress and base maps are much more com- 
plete and fewer boundary disputes between licensees are to be 
expected. 

DISTRICT NO. 0, WITH HEADQUARTERS AT NAGA, AMBOS CAMARINES. 

Although the general depression of the lumber market had 
its effect also on the licensees of this district, it was not felt 
very strongly, as most of the licensees supply the local market. 



33 

whieh was rather good during the past year. Frequent inspec- 
tions of cutting areas have resulted in a considerable decrease 
of violations which licensees often commit, such as cutting of 
high stumps and leaving merchantable material in the forest. 
Licensees frequently have come to the office of forest officers 
asking for inspection of their cutting areas so as to avoid vio* 
lations. The general policy of the Bureau in regard to the con- 
servation and utilization of the public forests is much better 
understood in this district than ever before, due to the large 
number of public talks given by forest officers during the year. 
During the latter part of the year, the district was visited by 
several unusually strong typhoons which did considerable dam- 
age to the forests and towns of the district. The forest station 
at Naga, the headquarters of the district, was entirely de- 
stroyed by one of the typhoons, and it was only due to the efforts 
of the rangers stationed there that most of the property and 
records were saved. 

DISTRICT NO. 7, WITH HEADQUARTiSS AT ILOILO. 

Throughout the fiscal year 1915 there has been a general 
improvement in the lumber industry, as compared with the last 
semester of the previous year. At least in the city of Iloilo, 
there has been a marked progress due to the great demand in 
lumber for the construction of buildings for the stores in Calle 
Real and for other commercial and industrial purposes. In 
Iloilo, the yards of several lumber dealers have been enlarged 
and two new firms were organized during the year to engage 
in the lumber business. These facts show that the lumber in- 
dustry is increasing. In Negros the demand for timber was 
great, mainly for the construction of hacienda buildings. Al- 
though much of the material used was mill-sawn lumber, a con- 
siderable amount was bought from local lumber dealers, mostly 
small licensees throughout the Island of Negros. 

In Capiz Province, the timber licensees have shown some ac- 
tivity, but as they are smaU operators with only a little capital, 
they were not able to extend their business. Much of the timber 
was made into bancas. 

Great activity is also shown by the firewood licensees in this 
district. Those from eastern Capiz, northern and southern 
Negros, and northern Iloilo supplied the great demand for rajas 
in Iloilo. Those in northern Capiz sent theirs direct to Manila, 
as there are two regular steamers calling at New Washington to 
load rajas and rajitas for Manila. In San Carlos and Kaban- 
kalan. Occidental Negros, the supply of rajas was sold mostly to 
the sugar central mills. ,,g,^^, ,^ GooqIc 
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Good results have been obtained from the inspection of cutting 
areas. Much attention was paid to timber licenses for over 50 
cubic meters. A good many license areas were inspected twice 
and several three or four times, but all except those for less 
than 50 cubic meters were inspected at least once during the 
fiscal year. Few violations were detected, many of them being 
the abandoning of merchantable tops in the cutting areas. This 
happens mostly in small licenses, because the licensee accepts 
orders for a definite length and size of timber before he begins 
cutting. Therefore, when he cuts a tree, he utilizes only such 
part or length as called for in the contract, in all cases where the 
whole length of the merchantable bole of the tree is not double 
the required length. 

A new forest station has been established at Hog, which im- 
proves decidedly the administration of southern Negros. An- 
other station will be opened at Calivo, Capiz, during January, 
1916. 

DISTRICT NO. 8, WITH HEADQUARTERS AT ZAMBOANGA, MINDANAO AND SULU. 

The work and influence of the Bureau of Forestry has con- 
tinued to spread through the district during the year with the 
continuation of the policy of establishing ranger stations at 
various points. This brings the forest officers in closer and more 
constant touch with the people throughout the scattered settle- 
ments and enables the people to better understand the aims and 
policy of the Bureau, as well as to aid the Bureau in carrying on 
its work. In addition to the two stations established last year at 
Surigao and Kolambugan^ new stations have been established at 
Naga-Naga and Port Banga, Zamboanga Province; Cotabato, 
Cotabato Province; and Davao, Davao Province. 

Lumbering. — ^Little progress has been made during the past 
year in the improvement of conditions for the lumbermen. 

Since the closing of the European markets by the war, they 
have depended largely on local markets for the sale of lumber 
with a few orders from China and the United States. 

Their work since that time has not been steady, but has not 
entirely ceased. Several of the companies are making attempts 
to introduce their lumber into the United States and to develop 
a market there for their export grades. The display of lumber 
and manufactured articles in the Bureau exhibit at San Francisco 
has already brought inquiries regarding prices and grades to 
the lumber companies of this district, and it is to be hoped that the 
American interest in lumber from these Islands will continue to 
grow. 

License inspection has been directed most intensively toward 
the larger operators who have sawmills, in order to keep check 
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on their woods operations and keep the workmen reminded of 
the instructions which the rangers have given them concerning 
the forest regulations. Until the Bureau has sufficient men to 
carry on this work in a proper way, the keeping of a good check 
on the larger operations is more beneficial than to try to keep a 
continuous check on all licensees. An effort is made to inspect 
all licenses granted at least once during the year, and while this 
has not been completely carried out, a fair check has been kept 
on the woods operations so that both small licensees have been 
checked on their work and nonlicensees have been penalized. 

The general feeling of the lumbermen toward the Bureau is 
good and they are willing to cooperate in its work as much as 
possible. 

During the past year the mills have had to depend on the 
markets in the Philippine Islands to a very large extent for the 
disposal of their timber, obtaining orders in Cebu, Iloilo, and 
Manila in order to keep their mills running. Small orders in 
Zamboanga, Cotabato and Glan have also helped to carry the 
miUs along. However, the local demand is not sufficient to keep 
all the mills operating profitably and the development of an 
export trade to the United States and China, until the European 
market is opened again, must be looked to for improving the 
present market conditions. 

The violations of the Forest Act and Regulations found are 
cutting without license, cutting undersized trees, leaving high 
stumps, and leaving long tops and logs in the woods. Such 
timber and wasted material have been invoiced and most of the 
charges collected. In several cases of abandoned logs, where 
the operators have shown good faith in their intentions of taking 
out the logs as soon as possible, and have made it reasonably 
clear that the logs have only been left due to the present lack 
of business in the mill, the charges have been temporarily 
suspended. As a rule, the violations have been small and the 
licensees have shown willingness to comply with the Bureau's 
regulations, so that with a constant inspection of the work and 
instruction of the workmen by the rangers these violations should 
be done away with. The activities of the rangers in the more 
settled parts of the district have brought the attention of the 
people to the necessity of obtaining licenses for timber and the 
prosecution of several offenders has resulted in many people 
coming to inquire about licenses and to make applications, 
especially for personal use. 

The number of minor-products licenses granted during the 
year is greater than for the previous year, but the number of 
permits for the different classes of products is less, which would 
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seem to indicate that the licensees are confining themselves to 
the collection of a more limited variety and are specializing in 
certain kinds. 

The land inspection work has doubled this year over that of 
last year and the increased work in connection with this, with- 
out a proportionate increase in ranger force, has seriously inter- 
fered with proper attention to other work, 

Caingins. — ^During past years the chief effort in supervision 
of caingin work has been directed toward warning the people 
against this practice and inducing them to settle permanently on 
good homestead land. Throughout a large part of the district 
it is necessary to be lenient and careful with the offenders as, 
instead of settling down after a warning, they are apt to become 
frightened and go further into the interior where they will not 
be discovered and there renew their caingin work unhindered. 
However, in several better-settled regions where the people 
should know the regulations and where numerous warnings have 
been issued, a number of offenders have been brought up before 
the court and fined during the past year. Cases were made out 
and filed with the fiscal against 36 offenders in the Province of 
Misamis and against 20 offenders in the Province of Zamboanga. 
Several more cases have been inspected recently and they will 
be filed with the fiscal as soon as the reports are prepared. 

In the wilder and more remote regions, the rangers have 
continued to take up this question with the people, showing them 
the advantage of taking up a permanent homestead and warning 
them against further violation of the law. In many cases the 
poorer people among the Moros and other wild tribes have 
expressed their willingness and desire to take up a homestead, 
but complain of their difficulty in keeping out the cogon grass 
with the few instruments they have for cultivating the land. 

Caingin permits are issued to these people where good forest 
land will not be damaged and generally with the understanding 
that they will homestead the land and live there permanently. 

The transportation and mail facilities in the district continue 
to be slow and uncertain, especially with Davao Province and 
the northern coast of Mindanao. Once or twice a month is the 
average connection with these stations. 

Mail connections with Manila have recently been improved by 
the placing of one commercial boat on a scheduled run between 
Manila, Zamboanga, and Jolo. 

Water transportation continues to be the chief mode of travel, 
because of the lack of roads through the greater part of the 
district. In many places this means much delay and uncertainty, 
because of the lack of scheduled boats or the long periods between 
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trips and the difficulty that is often encountered in securing 
vintas from the natives. The Bureau has improved these condi- 
tions for a number of the stations by supplying the launch 
Mawtero for the district office and two vintas for ranger stations. 
This scattering of the rangers through the district, where they 
will be more constantly in touch with the people, is the most 
beneficial plan the Bureau has adopted and the great necessity 
now in carrsring out the work is the furnishing of a larger ranger 
force to handle it. 

DISTBICT NO. 9, WITH HEAIK^UABTERS AT PuAtO PRINGBSA, PALAWAN. 

The Province of Palawan, which is identical with district No. 9, 
contains a very large percentage of forest and the lumber in- 
dustry, including the collection of minor forest products, is the 
most important industry of the province. The greater part 
of Palawan and the adjacent islands is covered by Bureau of 
Forestry licenses. There are, however, no operations which are 
carried on in a modem way. All licensees still use the primitive 
logging methods, and confine their operations to those few 
species which bring a high price in the Manila market. 

In spite of the European war, which caused a decrease in the 
price of lumber and likewise in the demand, the licensees of the 
district have maintained the same activity as in former years. 
Calantas, ipil, acle, and narra are the species being logged, as 
they are the ones most demanded. 

During the frequent inspections of the different cutting areas 
only very few violations of the Forest Regulations were observed. 
Few of the licensees of this district run their business with their 
own capital. Most of them are supported by capitalists in or 
outside of the province. Disposing of but little capital they, 
of course, are unable to introduce modem equipment for their 
use; for this reason they have to be content with what they can 
obtain. Yet the licensees of the district have done much toward 
improving their working outfits. 

It is gratifying to»report that perfect harmony exists between 
the representatives of the Bureau and the forest users of Palawan. 

A better spirit toward the Bureau could not be expected than 
has been shown by the licensees of this district. They have 
always shown their willingness to cooperate with the Bureau in 
its campaign against illegal caingins, iUe^ collection of forest 
products, and against other violations of the Forest Act and 
Regulations. Occasional requests for assistance made to them 
by the Bureau or by its officers have always been complied with. 

The minor forest products of special importance in this district 
are aknaciga and rattan, the latter being found in large quan- 
tities in the higher mountains. ^ - 
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DISTRICT NO. 10, WITH HEADQUARTERS AT TACLOBAN, LETTE. 

The district of eastern Visayas (district No. 10) is composed 
of the Provinces of Samar and Leyte, and the Islands of Masbate, 
Ticao, and Burias of Sorsogon Province. 

Although there is no marked progress in the lumber business 
in the district, it is safe to say that there is no decrease in the 
amount of timber cut this year. The demand for lumber is 
generally local and, with but very little exception, the licensees 
of Leyte do not export lymber to towns outside the island. The 
same is true of the Samar licensees. Licensees of Masbate, 
however, sometimes export some first-group timber to Manila 
and Iloilo. The classes of timber commonly cut by the licensees 
in the district are those of the dipterocarps and a little tiga and 
amuguis, the latter locally known under the name of sambulauan. 

Every effort has been made to inspect each license area at least 
once during the year. License areas where operations in the 
woods are quite extensive were inspected more than once. 

Transportation is quite well established between the islands 
comprising this district. During the first half of the year there 
has been weekly mail service between this office and the other 
two stations. This condition still exists between here and 
Catbalogan. This is also true of all the forest stations in the 
district and Manila. But between this office and Masbate the 
mail service is now f ortnightly^ only one steamer plying between 
the two places. 

DISTRICT NO. 11, WITH HEADQUARTERS AT ORANI, BATAAN. 

Special stress has been laid in this district on the suppression 
of illegal caingins and good results have been obtained This 
is especially true in the jurisdiction of the forest station at 
Montalban. The mountains back of Montalban are inhabited 
by the so-called Monteses, descendants of people who had in for- 
mer years left the civilized parts of the country, mostly in order 
to avoid punishment for some violation of the law. These people 
are accustomed to make caingins in the mountains of Montalban 
and so have destroyed large areas of good forest. Due to the 
united efforts of the rangers stationed at Montalban, the provin- 
cial governor, and the municipal president, these people have been 
induced to form settl^nents and to cultivate land which has been 
assigned to them by the forest officer. Caiiigin permits were 
issued and each family given a tract of land for cultivation. A 
number of these Monteses have recently applied for homesteads. 

During the early part of the year the license agreement of 
the Cadwallader-Gibson Lumber Company was revised and fire- 
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wood and other minor forest products were excluded therefrom. 
This was done in order to give the residents of the municipal- 
ities concerned an opportunity to gather firewood and otiier 
minor forest products on a small scale. A number of licenses 
have been issued accordingly. 

DISTSICT NO. 12, WITH HEADQUARTERS AT CALAPAN, MINDCMtO. 

The general depression of the lumber market has especially 
been felt in this district and only a few of the licensees have 
shown any activity at all. One licensee has removed over 3,600 
cubic meters of timber which has been used exclusively for 
the manufacture of matches by the Philippine Match Factory. 
Another licensee has exported about 400 cubic meters of first 
and second group«timber. All others have supplied only the small 
demand of the provincial trade and made small shipments to 
the Province of Batangas. It is the opinion of the officer in 
charge of this district that the Free Use Law is abused to a 
great extent. Mindoro has almost no roads and very poor com- 
munications, so the general supervision is extremely difficult. 
Consequently a large amount of bancas and timber which is 
cut under the pretext of being for personal use is shipped and 
sold in Batangas and other provinces. It is hoped that the es- 
tablishment of a new station at San Jos6 in the southwestern 
part of the island will tend to stop this illegal timber traffic to 
some degree. 

DIVISION OF INVESTIGATION. 

During the past, the work of the division of investigation had 
been carried on along two main lines, investigation and educa- 
tion, the latter consisting of the supervision of and instruction 
in the Forest School at Los Banos. This arrangement has, how- 
ever, not proven most satisfactory, as it exclusively absorbed 
the time and attention of the members of the division, thereby 
preventing their carrying on investigative work of prime im- 
portance to the proper conservation and utilization of the forest 
resources of the Philippines. Therefore, during the new year, 
all Bureau activities in reference to the Forest School will be 
conducted under the immediate supervision of the Director of 
the Bureau, which arrangement, it is believed, will result in 
an increase of efficiency. The headquarters of the division of 
investigation, which has hitherto been maintained close to the 
Forest School at Los Banos, will probably be transferred to the 
Manila office, and the major portion of its time will be spent on 
investigative work, particularly the preparation of an inventory 
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of the amount and uses of the minor forest products of commercial 
importance. Among the results of the Bureau of Forestry ex- 
hibit at the Panama-Pacific Exposition, none was more important 
than the awakening of the attention of United States commer- 
cial firms .to the great number of minor forest products in the 
Philippines, products in which such firms would be interested 
if reliable data were available as to their distribution and abund- 
ance, whereas so far only certain foreign firms have been induced 
to handle them on a large scale. To supply such data will be 
the main work of the division of investigation during the coming 
year. 

REPRODUCTION STUDIES. 

• 

The reproduction plots which have previously been laid out 
in the cutting areas of the Cadwallader-Gibson Lumber Company 
in the Province of Bataan have been examined twice during 
the year. These studies have not as yet been carried on long 
enough to give conclusive results, but two facts seem to be; 
(1) That light fires which ran over the cutting area immediately 
after cutting have a rather beneficial result on reproduction, 
provided sufficient trees have been left ; and (2) that dipterocarps, 
which form the most important part of our commercial forests, 
will reproduce sufficiently under proper conditions. These 
studies will, of course, be continued. 

GROWTH STUDIES OF FOREST TREES. 

This work was started in 1914. The measurement of 594 
trees of eight different species have been taken. Periodic meas- 
urements have been continued during the year, and the forester 
in charge of this work submitted a report which shows interest- 
ing facts concerning the growth of these trees. It appears that 
some species have two periods of rapid growth during the year. 
This work also will be continued. 

STUDENTS' THESES. 

Two graduates of the Forest Schod who took the higher course 
prepared theses, one on the effect of girdling trees and the other 
a proposed working plan for a part of the northern Laguna 
forest in the vicinity of Paete. It has been found that some of 
the forest trees show remarkable powers of recovery after hav- 
ing been girdled, especially catmon and tamayuan. Also a num- 
ber of parang species very readily healed over. 

The working plan of the northern Laguna forest is accom- 
panied by a very complete map which will be of great use in the 
administrative work of the district. ^ i 
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FCttEST PLANTATIONS. 

The foUowinsr table shows the amount of nursery work per- 
formed during the year 1915: 

Area of the nursery square meters.... 6,324 

Total niBmber of species planted 108 

Total number of species handled.^ - 179 

Total number of seeds sown 544,868 

Total number of plants obtained.... \ 15,204 

Per cent of plants obtained. .- 2.79 

Average per cent of germination « 15^8 

Total number of plants set out 12,480 

Total number of plants transplanted to nursery rows — 12,967 

Total number of plants put in bamboo pots 4,315 

Compared with the year 1914, we have sown 110,824 seeds 
more this year. This great increase in the number of seeds 
sown was due to the fact that there were many seeds in the 
storeroom which, if not planted within the year, would either 
lose their vitality or rot before the next sowin^r season. The 
percentage of plants obtained this year is very much lower, 
however, than last year, the difference being 5.23 per cent. The 
average per cent of germination for the two years remains prac- 
tically the same, the increase of this year being 0.9 per cent. 

The decrease in the percentage of plants obtained may be ac- 
counted for by the following causes : ' 

1. A great number of short-lived seeds were received just be- 
fore the beginning of the dry season. These were sown at once, 
but when they were germinating, the water supply was cut off 
because of the repair to the water system. Great effort was 
made to water the seedlings by carrsring water from the Mulawin 
Creek, but this was not as effective, because of its inadequacy, 
as the water supplied by the f aucets* 

2. Most of the seeds sown had been stored for a long time. 
Many of these failed to germinate. 

3. A number of seeds were planted late in November and 
during the early part of December. Most of these seeds have 
not yet germinated or have only just begun to germinate. 

TRANSPLANTING STUDIBS. 

The time favorable for transplanting this year was about two 
months later than last year. The planting was started during 
the latter part of May, 1914, but not until the latter part of 
July, 1915. 

The cheapest and the simplest method of transplanting, which 
is the bare root system, was used this year. In most cases, del- 
icate seedlings which were too crowded in the seed fiats and 
too small also for the nursery rows were put in bamboo pots. 
For this year, the total number transplanted to the nursery 
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rows was 12,967 and in bamboo pots 4,815. The use of the 
bamboo pots increases the cost about 2 centavos per plant, but 
the per cent of plants obtained is larger than in the nursery rows. 
Rainfall has always been watched for as the basis of our trans- 
planting work. Beside this, the age and size of seedlings are 
also considered. This is in continuation of studies made last 
year. 

ROOT DEVELOPMENT AT DIFFERENT AGES. 

The study of the root development of seedlings at different 
ages is one of the necessary studies to be carried on in connec- 
tion with transplanting work. For this purpose a considerable 
number of seedlings were dug up again this year, and both their 
stem and root lengths were measured. 

At present there are 144 different specimens of seedlings of 
different ages, representing 95 species, on file ready for either 
photographing or mounting. This is valuable material. Each 
specimen has been treated with preservative so as to be available 
for future reference. They are now only wrapped in paper and 
are, of course, exposed to danger. The value of this material 
has been thoroughly realized both in connection with our nursery 
operations and in the educational work of the students in 
Silviculture II. It should, therefore, be properly mounted and 
arranged in a suitable case. The mounting material has been 
requisitioned. 

From the measurements of plants already dug up, the follow- 
ing species, arranged in order from longest to the shortest, 
appear to be deep rooted: Acleng-parang, narra, cupang, tin- 
dalo, lanete, duhat, banaba, palomaria de la playa, teak, calumpit, 
anagap, tanglin, dungon-late, and balacat-gubat. 

The following appear to have short tap roots : Amuguis, dao, 
pili, kamatog, supa, Swietenia mctcrophylla, Svnetenia mahagani, 
white nato, and molave. 

WORKING COLLECTION OF FOREST-TREE SEH)S. 

The number of species in the museum is increasing every year. 
There are now 496 different species kept, being a gain of 39 
species this year. The seeds kept for collection are either new 
species or have striking characteristics. The museum this year 
has been systematically arranged. In the past, the species were 
arranged alphabetically by families. This was used only for 
reference work. 

In order to give an idea of the seeds and fruits of Philippine 
lumber trees, an arrangement has now been made in which the 
species are arranged by groups according to their commercial 
value. The bottles and shelves are carefully labeled and are 
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put in a prominent place in the ofBce. The present arrangement 
is very satisfactory and the following results have been observed : 

1. Visitors who inquire, especially those interested in forestry, 
can give their attention at once to the nature of the seeds of 
the desirable species. 

2. It has enabled us to identify some seeds recently collected 
by reference to those previously identified. 

3. It has greatly increased the value of the collection for the 
instruction of the forestry students : 

(a) Students taking wood technology refer to the species ar- 
raiiged by groups. 

(b) Students taking forest botany and Silviculture II make 
constant reference to the species arranged by families. 

(c) The collection has materially facilitated the instruction 
of students in nursery and plantations. 

SEED DISTRIBUTION. 

As a result of the cooperative planting work begun by the 
Bureau last year, there was again a large amount of seeds 
requested this year. It is believed that the establishment of 
school nurseries and the frequent talks made by the different 
officers in the field have aroused the interest of noany people in 
forest planting. 

Often-times requisitions for seeds in large quantities came to 
our hands, but the amount sent was restricted for the following 
reasons: (a) The inadequate supply of seeds in stock for distri* 
bution and (&) the cost of shipment. 

With every species sent there was also a copy of planting 
instructions. The amount by species of the seeds distributed or 
exchanged is shown by the following table: 

1. IpU-ipil liters... 362.25 

2. Lumbang do 175.00 

3. Teak do. 48.68 

4. Narra do 40.00 

6. Ipil do 9.57 

6. Acle do 2.75 

7. Tindalo do 2.90 

8. Molave ^ do 1.25 

9. Gogo do 1.00 

10. Bunga de China do 1.00 

11. Palomaria ~ do 88 

12. Fire tree do 55 

13. Banaba » do 35 

14. Bottle shaped gourd. do 30 

16. Acleng-parang do 26 

16. Bombax ceiba do 26 

17. Swietenia Mahagoni do 12 

18. Lanntan I ~ do 10 

Total do 647.06 
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The above tabulation shows that there were 647.06 liters of 
seeds distributed and that ipil-ipil, lumbang, teak, narra, and 
ipil are the ones mostly desired. The first four species are very 
successful for planting work. 

SEED EXCHANGE. 

The system of exchanging seeds of native species for foreign 
species has enabled us this year to try a great number of 
exotics in the nursery. The rather large amount of Cedrela 
odarata and Stoietenia macraphylla received has given us a good 
stock of seedlings, which have been set out in the plantation side 
by side with our native tree, calantas, for the purpose of 
comparison. 

EXPERIMENTS WITH CUTTINGS. 

The experimental work with cuttings was more carefully done 
this year than last. There were 30 different species in all. The 
experiments were carried on with a much larger number of cut- 
tings than ever before. The diameter classes ranged from 1 
to 5 centimeters and over, using. ^-centimeter intervals. The 
experiment was started on June 26, 1916, and brought to a close 
on November 27, 1916. A weekly record of careful observations 
was made and the work appears to have been very successful. 

From these experiments it has been ascertained that the follow- 
ing species can be propagated very successfully by cuttings: 
Molave, teak, hairy-leaf molave, tindalo, narra, balobo, tamayuan, 
lago, kalingag, malaruhat, liusin, banaba, anagap, and catmon. 

GERMINATION TEST. 

This year an experiment testing the germination of ipil-ipil 
was carried on. Five thousand fresh seeds were tested. The 
experiment began on October 22, 1914, and closed on April 17, 
1915. 

PROCESS. 

A layer of sawdust about 10 centimeters was placed in a box 
60 centimeters square. This was covered with a layer of blotting 
paper. The seeds were then scattered evenly, on top of the 
blotting paper, side by side. The seeds were kept constantly 
moist by sprinkling with water every morning and afternoon, 
or by covering with wet cloth. The box was put in a place where 
there was moderate light and where the wind was not strong. 
Every morning the seeds which had germinated were counted and 
removed. 
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BWULTS, 

The seeds began to germinate after five days, and increased 
daily until the tenth day (from the first sign of germination) 
when there was a maximum germination of 242 seeds. This 
resulted from the application of a wet cloth on top of the box. 
From that time, the number of germinating seeds became 
irregular. 

The experiment lasted for five months and twenty-five days. 
The total number of seeds which germinated was 1,119, therefore 
the per cent of germination was 22.38. 

The same experiment was carried on by the students as a part 
of their instruction in nursery practice and the total number 
of seeds tested was 11,500. The total number which germinated 
was 2,706, therefore the per cent of germination was 23.52. 

ROADSIDE PLANTING. 

Roadside planting, in cooperation with the Bureau of Public 
Works, was started in June, 1914. At this time a distance of 
more than 1 kilometer from the college campus to the barrio of 
San Antonio was planted with lumbang and raintree, the trees 
being planted alternately 15 meters apart on both sides of the 
road. This work was a part of the student's work in nursery 
practice. 

This year the dead plants were replaced by using seeds and 
cuttings. There are living at present 44 acacia trees, with an 
average height of 4.54 meters and an average diameter of 5.5 
centimeters, and five lumbang trees, with an average height of 
1.93 meters. 

ARBORETUM. 

About 29 new species have been planted in the arboretum, 
which brings the total number of species to about 180. The 
record of all these plants is being kept and measurements are 
taken from time to time. 

DURABILITY TESTS. 

The durability-test pieces were examined and reported on 
twice during the year. Additional pieces treated by the Powell 
Syndicate of London were included. A new preservative, Saums, 
was applied to some pieces of white lauan and these were also 
included in the test. All of the tested pieces which were formerly 
at Lamao, Bataan, have been transferred to the testing grounds 
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at Los Baiios. They have been regularly examined. Five hun- 
dred and ninety pieces of wood, representing 192 different 
species, have been experimented with. It appears that molave, 
sasalit, yacal, dalingdingan, tindalo, ebony, and betis are the 
most durable. 

MOUNT MAQUILING FOREST RESERVE. 
iPiL-ipn<. 

A large supply of ipil-ipil seeds has been furnished to the 
planters who had abandoned certain areas within the Calamba 
Estate Addition. Some of these areas are in very good shape at 
present, especially those that the planters have protected from 
stock. More has been said concerning this work in the report 
for the district. Ipil-ipil has been used freely in the plantation 
as a cover crop and around the plantation for fire protection. 

ADDITIONS TO THE MAP. 

The students during their summer instruction work took 
approximately 50 kilometers of trail notes. These notes have 
been compiled and the map of the entire Batangas block of the 
mountain revised. This is the block adjoining the Calamba 
estate block of which an intensive reconnaissance was made last 
year. This new section of the map of Mount Maquiling has 
already been made use of in granting licenses in the district. 

FOREST SCHOOL. 

The following provinces are represented by the 19 members in 
the senior class of the Forest School who are expected to graduate 
in March, 1916 : Bulacan, Pangasinan, Isabela, Occidental Negros, 
Rizal, Zambales, Cavite, Nueva Ecija, Cagayan, Capiz, and 
Tarlac. 

The junior class (22 students) represents the following prov- 
inces: Nueva Vizcaya, Batangas, Cagayan, Cebu, Ilocos Norte, 
Tarlac, Iloilo, Ambos Camarines, Capiz, Ilocos Sur, Rizal, Pam- 
panga, and Pangasinan. 

Seventeen students were given certificates in March, 1915^ 
stating that they had completed the ranger course of study at the 
Forest School. Two students were conditioned and entered the 
Bureau as temporary employees until such time as they will be 
able to remove their condition. All the others were employed 
as rangers with salaries ranging from ^50 to T60 per month* 
There are also 5 private students, 2 from Guam and 3 from China» 
who will finish their course during March, 1916. 
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CURRICULUM. 

The course provided for the pensionados of the Forest School 
is as follows: 

Junior year: 

Botany 2-A. 

Mathematics. 

Forest engineering I, first semester. 

Dendrology (forest botany). 

Physiography, soils, and climatology, second semester. 

Silyiculture I, second semester. 

Forest engineering II, summer vacation. 
Senior year: 

Wood technology, first semester. 

History, law, and procedure, second semester. 

Forest engineering III. 

Silviculture I. 

Forest management I. 

During the past year the course leading to a degree has not 
been given and it is the intention of this Bureau to eliminate it 
also during the year 1916, as there are no rangers who have 
performed the required work of two years under the direction 
of the dean of the college. A number of rangers who have 
completed the ranger course have done such work during the 
present year and will continue to do so during the year 1916. 

EQUIPMENT. 

As stated elsewhere in this report, sufficient money has been 
allotted by the Philippine Legislature to finish the administrative 
building which was begun during the year 1915, and also to 
erect quarters for the pensionados of this Bureau. Both projects 
are badly needed. The temporary quarters which were built 
during 1910 when the school was first established have suffered 
so heavily during the typhoons which passed over Los Banos 
during the fall of 1915 that they will not be serviceable duringr 
the coming year. 

VACATION WORK AND FRACTICB TRIP. 

During April and May, 1915, the present senior class camped 
on that part of Mount Maquiling which is situated in Batangas 
and which was hitherto little known. The work performed by 
the students covered part of engineering, mensuration, and 
dendrology. A great deal of information was collected. During 
the spring of 1916 the present junior class will camp on the area 
drained by the Cambantoc River. This is the only part of Mount 
Maquiling which has not been worked over and when this block 
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is finished it will be possible to compile an up*to-date topo^rraphic 
map of the mountain. 

During October the senior class was taken to the cutting area 
of the Cadwallader-Gibson Lumber Company in Limay, Bataan, 
for instruction in logging and milling. Following this trip they 
spent three days in Manila, studsdng the different wood-usin^ 
industries and the collection of wood samples in the office of the 
wood expert of this Bureau. 

DIVISION OF FOREST MANAGE3fBNT. 

The division was organized on January 1, 1915, with the 
principal object of taking over complete control of the larger 
long-term license agreements and of fostering a better under- 
standing between the Director of Forestry and the lumbering 
interests of the Islands. During the past year, this latter object 
has been constantly aimed at, besides taking up a few other 
projects, such as the campaign for extending the use of native 
woods, the active introduction of grading rules, putting into 
effect the new law 'for scaling timber in the round, preliminary 
work on an inspection squad, and various other work which has 
arisen in connection with these matters. 

At present the division is composed of one forester as chief, 
two American field assistants, and a number of Filipino rangers, 
the latter being used in conjunction with the division of adminis- 
tration. Division headquarters are in Manila, while the two 
American field assistants have their headquarters at Cadiz, 
Occidental Negros, and at Limay, Bataan. The Filipino rangers 
are stationed at the various regular forest stations maintained 
by the Bureau. During the year, the division chief made field 
trips to Ldmay, Bataan ; Los Banos, Laguna ; Fabrica and Cadiz, 
Occidental Negros; Zamboanga and vicinity twice; and Kabibi- 
han, Tayabas. He was absent altogether about six months and 
covered some 8,000 kilometers in travel. All these trips were 
made for the purpose of visiting and reporting upon lumbering 
operations at the places mentioned and in order to put into 
practical operation the new scaling law. Other work was ac- 
complished on these trips, but was only incidental to their main 
object. Practically all of the larger operations were visited, 
beside a number of the smaller ones. 

The work accomplished and the results obtained justify both 
the establishment of the division and the allotment to it of the 
lines of work already mentioned. Having experienced and 
practical men stationed at the larger operations to direct the 
affairs of the Bureau has resulted in a much better understanding 
between the lumbermen and the Bureau and has also made the 
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idlmg of the affairs of these companies much more satisfactory. 

lere it is required to inspect large logging and milling opera- 

|tions» a thoroughly practical man is necessary, as questions are 

mtinually arising which can only be solved satisfactorily on the 

^t. Having such men in the division is one of its chief assets, 

id I doubt the wisdom of maintaining the division without them. 

CAMPAIGN ON THE USE OP NATIVE WOODS. 

A study of customs records reveals to one interested therein 
the fact that in the past a great deal of timber and manufac- 
tures thereof has been imported into the Islands. I am glad 
say that these figures of late years show a gradual reduction 
lln the amount imported. It is for the purpose of reducing these 
Ifigures to a minimum that this campaign was undertaken. Con- 
Isequently this division investigated and reported upon the con- 
Iditions existing and, without going into details here, it .may be 
[said that there seems to be much less reason than formerly for 
fthe use of imported woods for the purposes to which they have 
[been commonly put. At the present time there is scarcdy any 
[reason why native woods should not fulfill all requirements as 
I well or better than the imported ones. They have been tried 
lout and have not been found wanting' whenever the proper 
(species was used in the proper place. The Government may and 
Ipeiiiaps should l^id its aid in this matter and there seems to 
I be no adequate reason why the native woods should not be used 
I in all Govemm^it construction work. If this is done, the 
I private construction companies will soon fall into line and within 
a short time imported woods will be unknown. It seems no 
{more than right that the Government should buy for its work 
la product on which it collects a Government charge, the money 
I so derived being used to carry out that work. A little incon- 
jvenience may be experienced at first in getting used to the new 
woods, but it would seem wise to support home industry even 
I if it costs a little trouble, especially now when the lumber market 
I is in such a depressed state and needs all the help it can get. 

LUMBERMEN'S ASSOCIATIONS. 

An association properly formed and bound together is of ines- 
timable value to its members, chiefly in that it has the voice 
of many instead of a single individual It can advance the 
welfare of its members much more than these members can 
as individuals, as the word of such an association is much 
weightier. It can adopt and back up a set of grading rules, 
can make restrictions and regulations for the conduct of its 
members, and can much more easily bring about needed codpera- 
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tion than can any individual. It can organize the industry and, 
if such an association had been properly organized before the 
outbreak of the war, it would have been of great value to its 
members during the present heavy market depression. The 
lumber industry in the Islands is notoriously disorganized and 
as a result the various companies undersell each other to such 
an extent that they often sell below cost. This condition puts 
the companies at the mercy of any buyer who may come alon^ 
and avail himself of his opportunities. 

The formation of the Mindanao Lumbermen's Association and 
of the Philippine Lumber Manufacturers' Association speaks 
very well for the future of the lumber industry of the Islands 
and it is sincerely hoped that the good work thus started will 
not stop where it is now. Grading rules and associations go 
together and in applying and guaranteeing the one, the other 
is necessary. 

INSPECTORS. 

When dealing with grading rules and the associations neces- 
sary to enforce them, the question of inspectors comes up. The 
laymen knows nothing of grading rules and consequently men 
who have specialized in this work are necessary. In order to 
meet this condition, the Director of Forestry initiated a move- 
ment to bring two Americans from the States, these men to be 
authorized inspectors familiar with the hardwood markets there. 
The carrying out of this project is to be assigned to this division 
and present plans are to give these men an opportunity, first 
of all, of becoming familiar with the Philippine woods. This 
accomplished, it is then planned to have them gradually train 
up a corps of Filipino inspectors. All these men are to be 
available to the lumber companies whenever they may wish a 
cargo inspected before shipping. They will also do all the 
inspection work for the Government. Thus the Government 
will bear the initial expense of this work, but it is expected that 
the associations later will take it up themselves. 

LUMBER MARKET. 

In the foregoing pages, I have made frequent allusions to 
the depressed condition of the lumber market and it may not 
be amiss to take up this subject here. There has been a decided 
depression brought about by a combination of a number of 
factors. Chief among these has been the European war, which 
has caused the abnormally high freight rates and great scarcity 
of bottoms. This came at a time when lumber was being pro- 
duced in increasing quantities and was just beginning to move 
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out of the country. The export business was nipped in its in- 
fancy, which made the present depression all the more severe, as 
the companies did not immediately begin to curtail their outputs. 
Consequently, all this product was dumped onto an already 
stocked-up market and prices fell tremendously. If freighters 
could be gotten at reasonable rates, there is no doubt but what the 
market would immediately better itself, if not come back to almost 
normal. Here, however, it should be stated that it is my belief 
that the local market will never again see the high prices that 
obtained before the depression. 

CI/ERICAIi WORK. 

Notwithstanding the fact that the activities of the Bureau 
were very materially increased during the year by the creation 
of a new division, by the addition to the field staff of the 
srraduating class of the Forest School, by the opening of new 
forest stations, by the large increase of inspection work, and 
by the installation of a number of special projects (all of which 
add considerably to the clerical work of IJie Bureau), the cler- 
ical force has been reduced considerably and at the same time 
has maintained the previous high standard of efficiency in the 
work performed. A very important step was taken in the in- 
terest of Filipinization in that two of the three American clerks 
resigned and the greater part of their work has been absorbed 
by Filipinos. The American stenographer resigned and a 
strong effort is being made to use Filipino stenographers already 
in the Bureau, employing additional assistance only temporarily 
as needed. About two years ago, four Americans were employed 
in the Bureau and, despite the fact that during this time the 
activities of the Bureau have more than doubled, necessitating 
a corresponding increase in clerical work, the number of four 
has now been reduced to one, this one, the chief clerk, devoting 
but part of his time to purely clerical supervision. This is a 
record in which the Bureau can justly take pride. It is believed 
that no other technical and administrative Bureau in the Gov- 
ernment has been able to make such a showing. Too much 
cannot be said of the . application and progress made by the 
Filipino clerks in the Bureau and it is much to be regretted 
that the Legislature did not see fit to give to them the recog- 
nition of which they are so deserving. Even though every 
effort is being made to simplify and systematize the clerical 
procedure of the Bureau, the present force is very inadequate 
to conduct the clerical work promptly and efficiently, but it will 
be possible by the present appropriation to appoint two or 
three Filipino clerks of very small salaries to relieve to a certain 
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degree the high tension under which the force is working. It ^^as 
necessary for the clerical force to do considerable overtime work 
during the year, which work was always done cheerfully in spite 
of the fact that almost without exception the Filipino clerks are 
attending night schools, a practice the Bureau has always en- 
couraged in order to raise the general level of knowledge and 
efficiency of the office staff. 

FOREST RECONNAISSANCES. 

THE VALLEY OF THE AGUSAN RIVER. 

The most important reconnaissance undertaken during the 
year was that of a part of the Agusan Valley in the northern 
part of the Island of Mindanao. A detailed report on this 
reconnaissance, which was made under the supervision of a mem- 
ber of this Bureau who is not sufficiently familiar with English 
to submit his report in that language, has been prepared in 
Spanish and is being published as a special circular. A short 
abstract of this report is here given, comprising those points 
which are of special interest to foresters and lumbermen: 

The Province of Agusan lies between latitude 8® and 9° 31' 
north and longitude 125° 7' and 126'' 15' east of Greenwich.* 
It is bounded on the north by Butuan Bay and the Province 
of Surigao, on the east by the Province of Surigao, on the 
south by the Province of Davao, and on the west by the Provinces 
of Bukidnon and Misamis. The greater part of the province 
is a broad valley inclosed by two mountain chains, that of the 
east central range and that of the east coast range the latter 
extending inland and southward to the Gulf of Davao. The 
northeast part of the province is a separate and smaller valley 
formed by the Tubay River, which rises from Lake Mainit, 
a small body of water forming part of the boundary between 
Agusan and Surigao. The mountain chains mentioned are 
sierras whose highest peaks rise from about 300 to nearly 2,000 
meters (1,000 to 6,000 feet) above sea level. The northwest 
part is separated from both of these valleys, being formed by 
a series of ridges rising gradually from a narrow coastal plain 
to the crests of the sierra. The total area of the province is 
about 11,730 square kilometers (4,529 square miles), of which 
approximately 10,000 square kilometers are estimated to con- 
tain commercial forest. Detailed studies were made covering 
an area of approximately 135,000 hectares of forests. Valua- 
tion surveys were made over 465 hectares selected in 13 dif* 
f erent compartments. The condensed results of these valuation 
surveys are shown in the following table: ^ , 
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Volume in cubic meters per hectare^ board feet per acre, amd percentage, 
of different species, in Blocks I to XIII. 



BLOCK NO. I, 6,000 HECTARES. 



Name. 



Amount 



Hec- 
tare. 



Acre. 



Per 
cent. 



BLOCK NO. IV. 8.Q0D HECTARES. 



Name. 



Amoant 



Hec- 
tare. 



Acre. 



Per 
cent. 



Laoan* 

ApiUm^r 

Yacal 

Tkloto 

Binuanff 

liaUikmo .. 

Lanii»au 

Gubas 

Ifolava 

Goijo 

Nam 

Ml others.. 



C. m. 

16.78 

16.61 

6.28 

8.88 

2.26 

L88 

1.17 

.87 

.84 

.80 

.68 

.64 

14.56 



Bd. ft,, 
1.678 
1.661 



226 
188 
117 
87 
84 
80 
68 
64 
1.466 



24.89 
24.68 
8.410 
6.16 
8.69 
2.68 
L88 
LS8 
1.82 
L29 
L06 
1.01 
21.78 



Total 64.19 6.419 100.00 



BLOCK NO. n, 6.000 HECTARES. 



ApitoniT — 

Lauan* 

Lanipaa ... 

Yacal 

IColave . 

Batete 

Amuffis ... 

Goijo 

Narra 

Malaiknio. 
Tanffnilel^ . 

Dao 

Camason.. 
An oilers . 

Total 



16.28 


1.628 


6.47 


647 


4.78 


478 


8.12 


812 


1.07 


107 


L06 


106 


.96 


96 


.77 


77 


.78 


78 


.72 


72 


.68 


68 


.61 


61 


.49 


49 


9.02 


902 


44.60 


4.460 



84.20 
12.80 
10.68 
7.01 
2.41 
2.36 
2.16 
1.78 
1.64 
L62 
L40 
L16 
LU 
20.28 



100.00 



BLOCK NO. ni. 6.600 HECTARES. 



Lauan* 

Apitons — 
Tanguileb . 
Bedlanan. 

T«« 

Lanipan... 
Amuflrla ..- 

Ya«ail 

Ml others . 

Total 



22.81 
17.62 
16.00 
1L48 
8.96 
8.61 
1.46 
L81 
12.28 



8.888 



2.281 


26.09 


1,762 


19.70 


1.600 


16.96 


1.148 


12.91 


896 


4.46 


861 


8.96 


146 


1.66 


181 


L48 


L228 


19.29 



Too» 

Laoan*.... 
Bedlanan. 
Apitonar ... 
Taoffnilek . 
tanipau... 

Gubas 

Narra 

Anubinir .. 
AU others. 

Total 



C. m. 

28.71 

87.86 

19.88 

19.06 

14.07 

4.81 

2.61 

1.41 

L84 

14.06 



Bd,ft. 

2.871 

2.786 

1.988 

1.908 

1.407 

481 

261 

141 

184 

1.466 



2L66 

20.68 

14.99 

14.18 

10.68 

8.28 

1.96 

1.06 

LOO 

10.66 



182.72 



18.272 



100.00 



BLOCK NO. V. 12.000 HECTARES. 



Apitonff... 

Lanan* 

Tanffttileb . 

Toog 

Yacal 

Guijo 

Lanipao ... 
Red lanan . 

Narra 

All others . 

Total 



9L88 


9.188 


26.11 


2.611 


18.97 


1.897 


8.69 


868 


7.66 


766 


4.64 


464 


8.76 


876 


2.71 


271 


LOO 


100 


18.01 


1.801 


18L72 


18.172 



60.11 
18.74 
10.26 
4.70 
4.20 
2.48 
2.06 
L48 
L09 
9.88 



100.00 



BLOCK NO. VI. 10.000 HECTARES. 



Api ^ 
Tansuilek 
Lavan« — 

Toogr 

Yacal 

Bedlanan . 
LanipAa ... 

Narra 

All others . 

Total 



78.90 
26.09 
17.62 
16.26 
11.61 
10.22 
4.79 
2.78 
16.82 



179.09 



7,890 
2.609 
L762 
1.626 
1.161 
L022 
479 
278 
1.682 



17.909 



4L27 
14.67 

S:S 

6.48 
6.70 
2.67 
L66 
&88 



loaoo 



100.00 



'Under lanan aie included four species, namely, almon. bactican, , mayapis, and white 
lanan. as weU as small amounts of certain other speciei known only by local names and not 
ret tpeeiaeally determined. Their quantity is nnimporUnt. and in character they are like 
^he U^it-colored ls i ini* t above named. 

^ Under tan^ile are included balakbakan. malasangaa. sapUd, and ubanan. speeies of 
SAorsa not speetfioslly determined ; mo remarlcs about these on p. B7. 
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Volume in cuhie meters per hectare, board feet per acre, and percentage 
of dijferent species, in Blocks I to X///— CJontinued. 



BLOCK NO. VII. 8,000 HECTARES. 



Nome. 



ApttonfiT-.- 

y^cal 

Mancono .. 
Tuiffoilek. 
Sudlanff... 

Tig» 

All others. 

Total 



Amount 



Hee- 



C. m. 
6L28 
16.76 
U.86 
9.28 
8.78 
5.44 
4.64 
1L16 



128.60 



Acre. 



6.128 

1.676 

1.186 

928 

878 

644 

464 

1,116 



12.860 



Per 
cent. 



47.66 
18.06 
8.84 
7.19 
6.88 
4.28 
8.63 
8.68 



100.00 



BLOCK NO. VIII, 10.000 HECTARES. 



ApltoDflr .— 

Lanan* 

Redlanan. 
Lanipau..- 

Yacia 

Guljo 

Ilanff-ilanff 
ICalusay... 
ICalaikmo.. 
Tanffaileb . 

Gubaa 

Narra 

Nato 

All others. 

Total 



80.77 


8.077 


21.86 


2.186 


9.92 


982 


8.91 


891 


2.66 


266 


2.10 


210 


1.48 


148 


L86 


186 


L86 


186 


1.82 


182 


L26 


126 


L12 


112 


.89 


89 


8.32 


882 


88.26 


8.826 



84.80 
24.74 
U.07 
4.48 
8.16 
2.87 
L64 
L66 
1.62 
1.49 
1.42 
L28 
L03 
9.47 



100.00 



BLOCK NO. IX. 4.000 HECTARES. 



Apltonc ... 

Lanan* 

Redlaoan. 

Lanipau 

Tanffuileb . 

Tooff 

Narra 

Yacal 

Anubinir .. 
Amuieis ... 
All others. 

Total 



2L04 

1L47 

6.48 

2.96 

1.88 

.98 

.92 

.86 

.74 

.68 

4.44 



60.74 



2,104 

1.147 

648 

296 

138 

98 

92 

86 

74 

68 



6.074 



BLOCK NO. X. 6.000 HECTARES. 



Name. 



Lauan* 

Toog 

Apitonff... 
Redlaaan. 
Tanaruilek . 
Lanipau... 
Balacat ... 

Narra 

All others. 

Total 



Amount 



Heo- 
tare. 



C. m. 

21.61 

21.26 

16.88 

4.07 

8.62 

8.24 

L17 

.96 

7.19 



77.90 



Acre. 



Bd./t. 

2.161 

2.126 

1.688 

407 

8S8 

824 

117 

96 

719 



7,790 



Per 

cenb 



27.74 
27.29 
20.89 
6.27 
4.61 
2.86 
L61 
1.28 
9.20 



loaoo 



BLOCK NO. XI, 60.000 HECTARES. 



Toog 

Apitonff... 
Lauan « — 
Red lauan. 
Tanffuileb . 

Narra 

Lanipau... 
All others . 

Total 



24.18 


2.418 


28.41 


2.841 


17.07 


1.TO7 


7.81 


781 


6.88 


688 


4.61 


461 


8.16 


816 


17.86 


1.786 


108.88 


16.888 



28.40 
22.71 
16ui6 
7.09 
6.TO 
4.47 
8.06 
17.02 



100.00 



41.46 
22.61 
10.79 
6.88 
2.62 
1.96 
L80 
L68 
1.46 
1.07 
8.76 



100.00 



BLOCK NO. XII. 6,000 HECTARES. 



Red lauan .. 
Tan8ruilei» ... 

Apitonff 

Yacal 

All others .. 

Total. 



26.18 
1L79 
9.66 
6.88 
6.26 



67.16 



2.618 

tl79 

966 

688 

686 



6.716 



44.06 

80.64 

16.70 

9.41 

9.20 



100.00 



BLOCK NO. XIII. 8,600 HECTARES. 



Pototan 

Tabiffi 

Ipil 

Bacauan 

Pagatpai.... 
Dunson-late. 
Tuwl 

Total. . 



62.60 


6.260 


21.88 


2,188 


1.77 


177 


L69 


169 


L42 


142 


1.27 


127 


.84 


84 


80.97 


8,097 



64.86 
26. 9T 
2.18 
2.09 
L98 
1.66 
.42 



100.00 



■Under lauan are included four species, namely, almon. 



bagtican, mayapis. and white 
'or local names and not 
iharacter thej axe like 



yet specifically determined. Their quantity is unimportant, and in 
the likht-coloi«d lauans above named. 

^ Under tansruile are included halslrhsVan, malacansau, saplid, and ubanan, species of 
Shorea not specifically determined ; see remarks about these on p. 67. 

The compartments were selected in reference to natural bound- 
aries and are outlined on the map reproduced in this report. 
Prospective licensees can form therefrom an idea how much 
merchantable lumber will be available in any one of these com- 
partments or in any combination of several compartments. 
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Only trees with a diameter of more than 40 centimeters were 
measured. 

FGRBffTS. 

For the present purpose, the vegetation of the region is di- 
vided into four types : Commercial forest, noncommercial forest, 
cultivated lands, and open or grass lands. Beside these there 
are some small areas of mangrove swamp forests. 

"Commercial forest" is that which contains sufficient timber 
to justify the establishment of a large lumbering enterprise, 
and "noncommercial/' that which could not sustain such an 
industry, but can supply enough timber for local uses or for 
small logging operations. 

The following table shows the relative areas of each tjrpe 
and their relation to the whole area of the province: 



Type of vegetation. 


Hectare!.* 


Acres. 


Pereent 
of area 
of prov- 
ince. 


(Tommerefml .... .. 


1.042.000 
00,000 
14.000 
8,600 
2.000 
1,600 
60.000 


2.614.782 

148»260 

84.694 

8.M8 

4.942 

8.707 

128.660 


88.88 




6.11 


Coltivrnted 


1.19 


Open CT snuti landii ^ ^.. „^ . _^_ ^^ 


0.80 


rvwwp^w^nl fwmmp - 


0.18 




0.18 




4.26 






Total 


1.178,000 


2.888.488 


100.00 







•1 hectare =2.471 acres; 1 acre =0.4047 heetarea. 
GENERAL CHARACTER OF FORESTS. 

Aside from their relative commercial importance, the forests 
of the province are of four distinct types: (1) Lowland and 
valley forests; (2) highland forests; (3) Molave-mancono type ; 
and (4) fresh and salt water swamp forests. 

Lowland forests. — This type is found from near sea level to 
a little over 100 meters elevation. The land is generally some- 
what rolling and intersected by many rivers and creeks. In 
certain parts the surface is only a very few meters above the 
ordinary level of the Agusan River, so that great areas are 
flooded by the freshets of the rainy season. 

The forests consist of an upper story of the crowns of large 
trees, some overmature, beneath which there is a thick cover 
of suppresed trees of commercial species mixed with some trees 
of the very soft kinds. 

The interior has in most parts a ground cover of dense thickets 
of palms, pandans, rattans, and other vines, together with her- 
baceous plants, ferns, and small shrubs, and in the higher por- 
tions there is a considerable litter of fallen leaves and twigs. 
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On the banks of rivers and arroyos, a thick growth of bamboo 
is very common. 

In the flat and low areas close to rivers, the tree growth is 
poor, being generally replaced by a dense jungle of vines. This 
is due to frequent flooding, which also accounts for the scarcity 
of litter. 

The depth of the humus varies considerably, amounting to 
some 5 centimeters in some parts, while in others it is almost 
absent. Generally speaking, there is a light layer of humus 
everywhere except in the frequently flooded areas. 

Though the composition of the forests of this type varies 
considerably in different situations, the following are found 
pretty generally throughout the type: Apitong, toog, udayan 
(oak), narra, anubing, bagtican, mayapis, panao lanipau (sim- 
ilar to dalinsi), taluto, and nato. Apitong, nato, and toog 
constitute about 50 per cent; narra about 10 per cent; and some 
30 other species the remaining 40 per cent of the total stand. 
Toog &nd nato are evenly scattered through the level areas: 
narra grows in the lowest, wettest situations; and apitong on 
low ridges and on the level areas not subject to floods. Toog 
and apitong are the largest species, reaching 2 meters diameter 
and 20 meters clear length. Narra is very irregular in form, 
with numerous and large buttresses, the maximum recorded 
trunk diameter being 130 centimeters. 

Others that reach over 1 meter in diameter are bagtican, 
mayapis, panao, lanipau, taluto, and binuang. 

It is estimated that the lowland type constitutes 60 per cent 
of the commercial forest — that is, about 625,000 hectares 
(1,543,750 acres), with an average stand of 65 cubic meters per 
hectare (6,500 board feet per acre), or a total of 40,626,000 
cubic meters (10,156,250,000 board feet). 

Logging in this forest will present no diflSculties and the 
greater part of the stand is mature, which makes it desirable 
to cut it to make room for the young growth. Great portions 
of the area, moreover, are of the highest grade of agricultural 
land, fitted for colonization, so that future forest growth may 
be dispensed with in the valleys and attention given to it only 
in those areas furthest from the rivers. 

Highland forests. — ^These are found on ridges and ranges of 
hills which rise from the valley floor to heights of SO to 200 
meters, their sides being sometimes very steep, with frequent 
outcrops of rock. 

Commercial tree species are abundant on the ridges, hollows, 
and level areas of these hills, but on the slopes the stand is less 
dense, sometimes very thin. ^ i 
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Generally speaking, the forest is easily accessible and contains 
larsre trees either in groups or scattered. On the ridges there 
are often found small pure stands of single species, but as a 
rule the forest is very mixed. Beside the same species as those 
found in the lowlands, there are found here also the following: 
Tanguile, and others resembling it, such as balakbakan, mala- 
gangau, saplid, and ubanan,^ as well as a number of species 
furnishing yacal. 

Apitong, mayapis, toog, and white lauan constitute about 60 
per cent of the stand; tanguile and woods resembling it, 15 per 
cent; yacal, 5 per cent; and about 26 miscellaneous species the 
remaining 20 per cent. 

Apitong, mayapis, and white lauan are found in scattered 
groups of two to eight trees. The first two are commonest on 
moderate slopes with deep moist soil. White lauan is rare below 
80 meters etevation and develops best on moderate slopes and 
on the higher level areas. Toog is scattered through all parts 
except on steep slopes and the highest points. Yacal is found 
very scattered between 60 and 150 meters; it is commonest on 
narrow, rocky, and thin soiled ridges. 

The largest trees are apitong and toog, which attain a diam- 
eter of 120 to 160 centimeters and a clear length of 25 meters, 
while mayapis, white lauan, and yacal rarely exceed 100 centi- 
meters diameter and 15 meters clear length. 

Balakbakan, saplid, and ubanan also sometimes exceed 120 
centimeters in diameter. 

The underbrush is not very dense. In a few fertile levels 
it resembles that of the lowlands, but contains a greater quan- 
tity of rattans. 

The soil is completely covered with litter and small herbaceous 
plants, which, however, are scarcer on ridges and slopes and 
absent from the steepest parts. The quantity of humus natur- 
ally varies correspondingly in different situations. 

The forest contains a good stand of sound, clean trees. Fallen 
trees are rapidly replaced by the new growth. 

Except on slopes of more than 45"", the reproduction is ex- 
cellent, especially of the dipterocarps. The most abundant seed- 
lings are mayapis, white lauan, yacal, and balit (a kind of 
macaasim). 

The greater part of this forest is on land unfit for agricul- 
ture and should be logged with a minimum diameter limit in 
order to perpetuate the forest. 

^ These are various local names of trees not yet specificaUy determined. 
It may be that some are merely synonyms of tanguile or tiaong. The 
wood specimens collected are all similar to these two. r^^^r^T/> 
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The area of this type is estimated to be 15 per cent of the 
total area of commercial forests, or about 156,000 hectares 
(385,320 acres), with an average stand of 97 cubic meters per 
hectare (9,700 board feet per acre), or a total of 15,160,000 
cubic meters (3,783,000,000 board feet) . 

Molave and mancono forests. — ^These are found in low moun- 
tains with dry, rocky soiL 

The molave type extends along the coast from Punta Diuata 
to Puerto Nasipit. Fifty per cent of the stand is of first-group 
woods — ^molave, yacal, narra, and camagon. The remainder 
consists of second-group woods, 25 per cent; third-group, 5 per 
cent; and fourth-group, 20 per cent. The area of this tsrpe is 
about 9,500 hectares (23,465 acres), with an average stand of 
68 cubic meters per hectare (6,800 board feet per acre), or a 
total of 646,000 cubic meters (136,500,000 board feet). 

The mancono type is found on the ridges and broken slopes 
along the Cabadbaran and Tubay Valleys. The area is about 
16,300 hectares (89,661 acres), with an average stand of 108 
cubic meters per hectare (10,800 board feet per acre), or a total 
of 1,760,400 cubic meters (440,100,000 board feet), divided as 
follows: Lauan, 47 per cent; apitong, 13 per cent; mancono, 10 
per cent; yacal, 8 per cent; tanguile, 6 per cent; miscellaneous, 
16 per cent. 

Fresh and saJ^t water swamp forests. — Swamp forests, as well 
as areas subject to annual inundation, are conunon in the whole 
Agusan Valley. Their vegetation is similar to that of the low- 
land forests, but timber trees are few and small. The under- 
growth consists of vines, pandans, scattered shrubs, and her- 
baceous plants. 

The mangrove or salt water swamp forests which occupy the 
delta of the Agusan will furnish little saw timber, but great 
quantities of ties, piles, and firewood. Also, they contain great 
areas of lumbia palm (Metroxylon rumphii Mart.) which could 
supply alcohol, sago, and leaves for thatching. 

The area of the mangrove forests is about 4,400 hectares 
(10,868 acres), of which 20 per cent, or 880 hectares (2,174 
acres) contains palms or scrub, and 80 per cent, or 3,520 
hectares (8,694 acres), contains a stand of trees amounting to 
81 cubic meters per hectare (8,100 board feet per acre), or a 
total of 285,120 cubic meters (71,250,000 board feet). 

UTILIZATION OF FOREST PRODUCTS. 

In the northwestern part of the province there have been cut 
considerable quantities of molave, guijo, and yacal logs for the 
Manila and Cebu markets. Otherwise, logging on a commercial 
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scale is unknown in the whole province. Small quantities of 
timber are extracted annually for local supply and for public 
works. The most profitable business has been that of getting 
out table tops of narra buttresses. Rattans, firewood, resins, 
gutta-percha, and tan and dye barks have been exploited to 
some extent in recent years. 

LUMBBRING. 

The forests of Agusan in general present good opportunities 
for lumbering on a large scale. The greater bulk of the timber 
is of apitong, various lauans (including tanguile) , and toog, while 
in certain limited regions guijo, mancono, molave, narra, and 
yacal are abundant. The tables on pages 53 and 54 show the 
distribution of the different species. 

LABOR. 

The labor problem will have to be solved by importing men 
from Cebu» Bohol, and Leyte and inducing them, with their 
families, to take up homesteads on the cleared areas. Moreover, 
the Manobos will furnish a considerable number of fellers, 
experience showing that with fair treatment they make apt and 
docile workmen. 

The imported laborers, it is estimated, can be gotten for $12.50 
to $15 per month and the Manobos for $7.50 to $10 per month. 

LOGGING ROADS. 

The extent to which roads or railroads are to be built will 
naturally depend on the magnitude of milling operations. 

About ten different lines are indicated along which logging 
railroads could be cheaply constructed, with no other difficulties 
to overcome than the frequent small arroyos which have to be 
crossed and the occasional weakening of the roadbed by the 
annual floods. Such lines, ranging from 5 to 20 kilometers (2 
to 8 miles), would serve as feeders to carry logs to the nearest 
points along the rivers, whence the logs could be rafted to the 
mill, unless the latter were to be established inland at some 
point of convergence of the roads. One line tapping a very 
large area and leading directly to the coast is the Vitus-Libertad- 
Puerto Nasipit line, about 25 kilometers (15.6 miles) in length. 

Logs can also be snaked in from either bank of any of the 
tributaries of the Agusan River over distances of from li to 3 
kilometers (1 to 2 miles). Many of these tributaries are large 
enough for rafting. The donkey engines can be taken up the 
rivers on broad, shallow rafts or scows and can even be operated 
from these in places where they cannot easily be landed. If 
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rafting by the current is not rapid enough, a launch of not over 
5-foot draft could be used during the entire year to tow the rafts. 

SAWMHiLS. 

Portable mills could be established at the points of beginning 
of the various railway lines and in the Quijauan Valley, about 
6 kilometers (4 miles) east of Puerto Nasipit, but for a large 
mill and yards the best site is between San Vicente and Vitus, 
to which point logs could be hauled and rafted from the various 
cutting areas in the Agusan Valley. 

MARKETS AND TRANSPORTATION. 

Lumber and logs for Philippine markets outside the province 
have to be shipped by sea. Ships not exceeding 10-foot draft 
can easily pass the bar and reach San Vicente. Export lumber 
has to be shipped in vessels of 18-foot draft or more. Such 
vessels cannot enter the river without dredging the bar and 
certain sand banks further up the river. 

The cost and maintenance of this dredged channel would be 
no less, and the loading of the ships less safe, than if a rail- 
road were built on the proposed line Vitus-Libertad-Puerto 
Nasipit, in which port ships of 26-foot draft can be loaded. This 
road would at the same time serve to carry to the mill logs from 
the molave-yacal areas. 

Unless either the channel is dredged out or the railroad built, 
export lumber will have to be loaded on barges and towed to the 
harbor at the mouth of the river, about 15 kilometers (9 miles) 
from the mill, but this can be done only from November to June, 
as during the southwest monsoon Butuan Bay is so rough as to 
make transshipping difficult or impossible. 

OLONGAPO NAVAL RESERVATION. 

In pursuance of its policy to take all practical steps to 
encourage the use of Philippine woods instead of lumber imported 
from abroad, the Bureau of Forestry conducted a short recon- 
naissance of the Olongapo Naval Reservation. The work was 
taken up at the request of the naval authorities who wished to 
ascertain whether it would be practicable to install a mill and 
logging equipment to utilize some of the timber with which the 
slopes of the reserve are heavily covered. The reserve is situated 
in the Province of Zambales and covers approximately 66 square 
miles, of which about 45 square miles contain commercial forests. 
The timber on at least 20 square miles is so situated as to be 
accessible by modem logging methods. The average stand is 
estimated at 145 cubic meters per hectare or about 14,500 board 

Digitized by VjOOQIC 



61 

feet per acre. The report which was prepared after the comple- 
tion of the reconnaissance contains such definite recommenda* 
tions concerning equipment and location as are necessary to 
provide for a sawmill to cut from 10,000 to 15,000 board feet 
per day. It is not anticipated that so large a quantity would be 
needed locally in the navy yard, but it may prove practicable to 
store the excess of lumber until it has seasoned and then ship 
it for the use of the various navy yards, to the United States. 
If the United States Navy should decide to exploit the timber 
on this reservation and to make extensive use of Philippine 
lumber, such a decision will have a very desirable effect in calling 
the attention of private shipbuilding concerns and of wood users 
in general to the superiority of Philippine lumber over many 
kinds which are now being used. 

WORK CONTEMPLATEa) DURING THE COMING YEAR. 

It is the intention of the Bureau to send during the coming 
year a large reconnaissance party to the Island of Samar. At 
present there are only very inaccurate data on file in reference 
to the forest resources of this island, but everything indicates 
that the large forests contain much valuable timber and that in 
several parts thereof areas can be located which will be suitable 
for concessions to be operated on a large scale. 

COOPERATION. 

The Bureau took an active part in the annual fairs at Iloilo, 
Capiz, and Surigao, and at all these places instructive exhibits 
were made with material secured partly by the forest officers 
and partly donated by licensees and other people interested in 
public forests. In each of these expositions short lectures were 
also given by forest officers explaining the importance of our 
forests and the work and aims of the Bureau. The Bureau 
received prizes in all three fairs. 

The Bureau cooperated in the extermination of locusts by 
issuing instructions to all forest officers to report to the proper 
authorities whenever in the course of their official trips swarms 
of locusts'were discovered. 

Forest officers also codperated with the Welfare Committee 
not only in observing strictly the yearly clean-up week in each 
forest station, but also by explaining its necessity and importance 
to the inhabitants of the small barrios through which they passed 
on their inspection trips. 

! As stated in other parts of this report, the work of the Bureau 
in Baguio is carried on in cooperation with the city of Baguio 
tnd the Bureau of Public Works. „g,^^, ,^ Google 
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With the Bureau of Education, cooperation has been continued 
in supervising school nurseries and in supplying a large quantity 
of tree seeds. 

Seeds of trees which might prove of value to the people of the 
Mountain Province, such as pili, almaciga, mango, etc., were also 
secured by the Bureau and tried in the Baguio nursery. 

Extensive cooperation was carried on with the Bureau of 
Science, by supplying it with botanical collections not only of 
forest trees, but also of other plants which appear to be of special 
interest, the Bureau of Science in turn suppl3ring the forest 
stations with mounted sets of the botanical specimens collected 
in their jurisdiction. 

Finally, the Bureau of Constabulary cooperated with the 
Bureau of Forestry in the suppression of illegal caingin making. 

THE WORK IN BAGUIO. 

That part of the Pakdal Valley in which the forest nursery 
is situated has been included in the Baguio Forest Reser- 
vation by Commission Resolution No. 119, dated October 12^ 
1915. This resolution also authorizes the Director of Forestry 
to settle any claims which people might have on improvements 
existing on the land. Consequently, P500 was paid to an Igorrote 
who had made several rice terraces on the government land no\v 
being used for the nursery. 

The object of the Baguio nursery is to raise and distribute 
such trees and other plants as have already proved their adapt- 
ability in this vicinity, where the soil is poor and where the 
plants are subjected to the extremes of the dry and rainy seasons. 
Experiments are also made in the raising of useful and orna- 
mental trees adapted to reforestation throughout the Mountain 
Province. All plants grown in the forest nursery and ready to 
be transplanted are either transferred to the roads and public 
lands or given free of charge to residents of Baguio for the 
beautiflcation <^ their homes. Never before have so many plants 
been raised and distributed as in tha fiscal year 1915, 10,800 
plants having been given to the city of Baguio, to the military 
authorities at Camp John Hay, and to private individuals. The 
commercial value of these plants is estimated to be at least ^4,200 
while the total cost of the work at the nursery, including supervi- 
sion and labor, has been only F3,800. The policy of the Bureai 
of Forestry to make no charge for plants given to private 
individuals has proven a success, as the many plants which have 
been distributed free of charge not only beautify the individual 
homes, but tend to increase the beauty of the entire townsite a 

Baguio. C"r^r\n]o 
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Special attention has been paid during the past year to the 
propagation of trees and shrubs native to the Mountain Province. 
Of the 400 different species experimented with, only about 200 
gave satisfactory results and more than one-half of these are 
of the Mountain Province. The nurseryman in charge made 
several trips in the vicinity of Baguio for the purpose of collect- 
ing seeds and herbarium specimens. One of these trips was 
extended as far as Mount Polls, between Bontoc and Banaue, and 
much valuable material was secured. The nursery herbarium 
now contains 316 specimens, about 90 per cent of which have 
been collected in the Mountain Province. 

A small experiment in reforestation has been carried out on 
bare hills near Pakdal. Trees of ten different species were set 
out and most of these are now in a very promising stage. Trials 
were also made with a considerable number of the more conunon 
shade and ornamental trees and shrubs of the temperate Zones 
which were obtained from the United States and Germany. 
From these experiments, the following conclusions can be drawn : 

Fir and spruce trees (tried in dozens of varieties) and most 
pines will absolutely not grow in these regions, while curiously 
enough, various species of juniperus and cupressus and thuja 
grew not only very well from seeds, but seem also to grow readily 
from cuttings; linden elm, and birch trees, when they did germi- 
nate at all, stayed hopelessly dwarfed ; ash, alder, locust, sycamore, 
paulownia, liriodendron, catalpa, ailanthus, liquidambar, etc., did 
a little better and would justify another year or two of cultivation 
for the purpose of observation; the same is the case with a 
number of the beautiful flowering shrubs of the Temperate Zones, 
such as syringa, philadelphus, deutzia, spiraea, exochorda, caly- 
canthus, rhus cotinus, lonicera, berberis, etc. Very gratifying 
results were obtained with trees from Formosa ; alnus maritima 
from that island shows a really remarkable growth; camphor, 
sapindus, and cryptomeria also grow well here. 

Certain subtropical shrubs, such as rhododendron, azalea, 
myrtus, punica granatum, erica herbacea, etc., show so far a 
very satisfactory growth. Another year should show whether 
they will bloom satisfactorily enough to recommend their further 
cultivation; so far they have not flowered. 

Experiments with sappy cuttings of camphor trees revealed 
the interesting and perhaps valuable fact that they rooted very 
readily in a short time and made good plants. 

As during previous years, quite a number of seedlings were 
considerably damaged or even killed during the excessive rains 
of the wet season, experiments have been made with a new 
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kind of seed beds. These seeds beds contain a stone drainage 
underneath which allows the superfluous water to drain off 
readily. It is expected that good results will so be obtained. 
As such seed beds are of course considerably more expensive 
than the ordinary ones, only a limited number of them can be 
constructed. 

Experiments have been started with the raising of economic 
trees of special value to the inhabitants of the Mountain Prov- 
ince, such as pili, almaciga, citrus, etc. For this purpose, some 
up-to-date glass-covered cold frames have been constructed and 
will be used as soon as the necessary seeds have been obtained, 

During the coming year the same work will be continued and 
special attention will be paid to the planting of trees along the 
roads and to the upkeep of plantations which have already been 
made. In addition, the general nursery work will be continued 
so as to have always a sufficient supply of plants on hand. 

THS FOBKSTRY IIXHIBIT AT TH£ PANAMA PACIFIO EXPOSITIOX. 

The Bureau of Forestry exhibit at San Francisco was a suc- 
cess in every respect It attracted at least as much attention 
on the part of the general public as any other Philippine 
exhibit. 

The exhibit took the grand prize for the general exhibit in 
forestry and forestry products and in installation over all the 
countries exhibiting. The jury awarding Hie highest honor 
within their power was composed of men from the four quarters 
of the world. This honor is due not only to the work of the 
Bureau, but to the splendid co5peration of the lumbermen and 
dealers in minor forest products, both Filipino and American. 

The following is an approximate list of the prizes awarded 
to the Bureau of Forestry and its codperators, who contributed 
toward the exhibit: 

Grand prizes ^ - — .. 3 

Medals of honor — 4 

Gold medals - 7 

Silver medals -. 7 

Bronze medals 6 

Honorable mention ^. 2 

The Philippine forestry exhibit was in the Agricultural Palace 
and covered 10,200 square feet of floor space. It was the Mecca 
for visiting lumbermen, architects, and other persons interested 
in lumber and various minor products. From a practical point 
of view, this last was the most important fact, for the chief 
object of installing the exhibit was to make it a living advertise 
ment of the forest resources of the Philippines, ^_ 
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Forest product users throughout the United States were 
Siven samples of various products useful in their line for ex< 
perimentation and numerous firms are now conductiniT tests 
which, if satisfactory, will lead to the purchase of the crude 
materials direct from the Philippines instead of getting them 
through London, Hamburg, or New York. The follo¥ring are 
some of the products now being tested out: Woods for tool 
handles and special electrical and scientific apparatus, which 
will give an outlet for woods in small quantities, but at high 
prices; almaciga for varnishes; tan barks for tanning extract; 
cana bojo and other pulp material for high-grade paper; wood 
oils and resins for medicinal and other uses; Philippine rattans; 
and many others. Even products which have only a local use, 
but were used in the exhibit for structural and ornamental pur- 
poses, such as sawale and midribs of palm leaves used for native 
brooms, interested certain manufacturers and the possibilities 
are being looked into for importation into the United States. 

Owing to the war, many American manufacturers who were 
obtaining their crude materials from the tropical countries of 
South America, Africa, and Asia have been cut off from their 
supply and are on the lookout for new sources; many of these 
manufacturers have become acquainted with our resources and 
are now investigating the supply in the Islands. 

Several manufacturers stated to the forester in charge of 
the exhibit that some of the woods shown in the exhibit were 
bought by them in European markets under some African or 
South American name for a high price and an import duty 
paid in the United States, making the price from two to four 
times higher than if bought direct This was also the case 
with Philippine rattans, varnish gums, and gutta-percha, which 
were bought in Singapore or Europe. 

The exhibit acquainted tens of thousands of people with the 
beautiful woods of the Philippines and corrected the erroneous 
idea of their nonavailability, so the germ has been sown in 
the ultimate users' minds and there is no doubt but that when 
they are building houses or buying furniture the question will 
.be asked if Philippine woods cannot be used, and the middlemen 
and dealers will be forced to carry stocks of Philippine woods 
to satisfy the demands of the public. 

No actual count was kept of the number of visitors daily, as 
this was practically impossible; but on certain days a count was 
made; on July 4, 1915, 6,200 people were counted who stopped 
inside the exhibit. It was estimated that the daily average num- 
ber of persons visiting the forest exhibit was between 500 and 
600. This gives a total of about 160,000 people who visited the 
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forestry exhibit throughout the exposition ; deducting one-third 
of this total as "repeaters" gives about 100,000 people who 
acquainted themselves with Philippine forestry products and 
many of these will undoubtedly create a demand for Philippine 
forest products in the future. 

To cite an example: A woman visited the exhibit and asked 
several questions; she later sent her architect to see the man 
in charge and this resulted in his specifying the interior trim 
of this woman's house in Philippine woods, the contract for 
which amounted to about f^8,000. This wood was bought from 
a San Francisco dealer in Philippine woods. 

Talks and addresses were given by the forester in charge to 
contractors, architects, and lumber associations and to conven- 
tions held during the exposition; and even while on leave the 
forester gave talks to various commercial clubs and organizations 
from San Francisco to New York, acquainting them with the 
possibilities of obtaining lumber and other products from the 
Philippines. 

That the exhibit gave a considerable impetus to the trade in 
Philippine lumber along the Pacific coast was frequently stated 
by visiting lumbermen and manufacturers and even before the 
close of the exposition inquiries were received by Philippine 
firms from persons whose attention had been drawn to Phil- 
ippine woods and minor products. On account of the diflScuIty 
in obtaining transportation, the present exorbitant freight 
charges, and the general depression caused by the European 
war, the practical results will undoubtedly be deferred until 
commercial conditions right themselves; but the information 
the American public obtained from the exhibit will not be for- 
gotten and wiU bear fruit in years to come in increased com- 
mercial relations with the Philippine Islands. 

The Bureau has been congratulated on all sides for the won- 
derful showing made at the exposition and for the very com- 
petent and efficient management of the exhibit. Much credit 
is due, for the installation and for the active maintenance of the 
exhibit during the whole exposition, to all the forest officers, 
both Americans and Filipinos, who were detailed to the 
exposition. 

The following very condensed outline shows the great variety 
of different articles included in the exhibit. 

SITUATION. 

The exhibit occupied a long irregular zigzag strip, about 10 
meters wide in its narrowest part, extending for about 100 me- 
ters along the southwest comer of the Palace of Agriculture. 
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It was surrounded and divided into sections of varying size 
and shape by colonnades of polished tarau palm columns sur- 
mounted by a deep frieze and cornice of windowshell and Phil- 
ippine woods. 

Section I (about 100 square meters) contained exhibits of rub- 
ber, gutta-percha, almaciga, solid and liquid dipterocarp resins, 
pili resin, pili nuts and oil, beeswax, cinnamon, etc. 

Section II (same area) was completely occupied by raw and 
manufactured rattans, except for two platforms occupied, re- 
spectively, by rattan workers and musical-instrument makers. 

The background of Sections I and II was formed by four 
large transparencies showing forest and logging scenes, sur- 
rounded by a varied collection of manufactured minor products. 

Section II (same area) was devoted to manufactured mill 
products, such as doors, veneers, panelling, and flooring. Here 
was also a carpenter's bench with tools, for demonstration pur- 
poses, repairs, preparation of special specimens for inquirers, 
etc 

Section IV (about 25 square meters) was the office of the 
exhibit 

Section V (about 200 square meters) contained a long rack 
on which were installed collections of seeds and fruit of 200 
species, and a miscellany of small manufactured articles. Be- 
side this there were table tops, small pieces of furniture, and 
wooden vehicle parts. 

Section VI (about 250 square meters) was almost completely 
filled with furniture, chiefly of Philippine origin. Here were 
shown also the forest maps and, in a small kiosk, copies of all 
bulletins and other literature of the Bureau. In this section was 
also a stand containing some hundreds of photographs of forest 
scenes, trees, etc. 

Section VII (same area) was also occupied chiefly by fur- 
niture, but principally manufactured in the States from Phil- 
ippine woods. At the end of the section (and of the exhibit) 
was a large rack containing finished and unfinished single-piece 
table tops. 

The background of Sections III to VII, except inside the 
office, was formed by an unbroken series of planks, about 300 
in number and representing over 130 species. Below the planks 
were arranged about 100 framed botanical sheets and 130 logs, 
both of genera and species corresponding to the planks. 

Beginning with the oflice and extending to the end, all the 
floors were covered with flooring of apitong, yacal, almon, and 
lumbayao, donated by various manufacturers and dealers. 
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THE liUHBfiR IITDUSTRY. 

The total amount of lumber cut under license in the public 
forests during: 1915 was 276,267 cubic meters, as compared 
with 294,688 cubic meters for 1914. In addition, there was a 
very large but undetermined amount cut without license for 
personal or domestic use. As anticipated in the annual report 
for 1914, the year just passed has experienced a serious depres- 
sion in the lumber market, due primarily to conditions brougrht 
about by the European war, the principal cause affecting the 
trade, as in most other industries, being the very great shortage 
of transportation facilities to carry exports. The lumber in- 
dustry has suffered specially from this cause, leaving, as the 
result of the inability of the lumbering companies to export their 
stock, a market flooded with lumber and (the most serious 
feature of the situation) facing but a poor outlook for remedying 
the condition. While freight rates are still going higher, trans- 
portation facilities are becoming scarcer. Orders for export 
are on hand, but it is impossible to fill them. None of the mills 
are working with the activity or optimism of a year or more 
ago. On the contrary, with no appreciable local demands for 
lumber the companies have been forced to various expedients, 
such as shutting down temporarily, curtailing their output to 
the minimum to keep employed at least the most desirable por- 
tion of their force, or chartering vessels at almost prohibitive 
rates. Most unfortunate from an economic standpoint is the 
discontinuance of operations, as labor is thrown out of employ- 
ment and general depressing conditions ensue. In some cases, 
however, the mills were absolutely forced to shut down as they 
could no longer dispose of their products. Operations were 
maintained up to the last minute in the hope that a remedy 
could be effected and in certain cases work was still being con- 
tinued even with the yards full of stock which was gradually 
depreciating in value while subjected to the elements. 

The situation of the lumber industry at this time suggests 
the question as to what can be done, insofar as the Government 
is concerned, in assisting the companies to bridge over the crisis. 
Two remedial measures suggest themselves: (1) That govern- 
mental assistance be extended in obtaining shipping facilities 
and (2) that the Government encourage the use of, and in- 
sofar as may be consistent with an economical policy, purchase 
a large amount of lumber. This seems a very opportune time 
for the Insular Government to requisition a large supply of 
lumber, with the added advantage of having later on a sufficient 
amount of seasoned material with which to fill requisitions. So 
closely allied to the present and future economic condition in 
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the Philippines is the prevailing status of the lumbering industry 
that it is thought that any governmental assistance that can 
now be taken in the interest of relieving the present stagnation 
will be more than justified in the years to come. Government 
assistance and protection of the industry at this time will help 
a great deal toward the progress of the industry later on. 

As referred to in the previous report, the military author- 
ities had contracted for nearly 2,500,000 board feet of lumber 
to be delivered during the year covered by this report. This 
order, so far as known, was completely filled by the lumbermen, 
and it is strongly to be hoped that the lumber supplied to the 
Army may have been so satisfactory, both in the time of delivery 
and in quality, that the authorities will continue to buy local 
lumber instead of importing it as heretofore. In thus contribut- 
ing to having Philippine woods replace the imported woods 
formerly used, the military authorities are performing for the 
lumbermen a service emphasized by present conditions and 
appreciated by the compapies. 

The question often arises as to the fitness of native woods as 
substitutes for imported woods. This very question has the 
tendency of adding to the depression of the market. No jus- 
tifiable reason exists for the claim of superiority of imported 
woods, as the native products which can be supplied are as good 
and very often better than imported woods for the purposes 
for which they are to be used. There is no reason for the 
importation of woods into this country and the Government 
should be foremost in using and in encouraging the use of noth- 
ing but native woods. Codperation on the part of the Govern- 
ment and the lumbermen would bring about an adjustment of 
the problem of substitution in a way that will be most beneficial 
to the interests of the Islands. 

A very important step which will eventually react to the 
mutual advantage of the lumbermen was the formation during 
the latter part of the year of the Philippine Lumber Manufac- 
turers' Association. Up to very recent times there existed no 
codperation among the individual companies in this industry, 
but the formation of this association will, it is to be hoped, place 
the industry on a more solid basis and will tend not only to 
secure for the members the recognition of which the importance 
of the industry is so deserving, but will be a means of combining 
the interests of the industry as a whole. Similar organizations 
have accomplished important results for lumber companies in 
the United States, and it is to be expected that directing the 
united efforts of the members of the organization here toward 
the common interests of all will mean faster progress than in 
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the past, when each individual attempted alone to bring about 
certain remedies. Meeting one another and working out their 
interests together will help a great deal to bring the market 
back to its normal state when the opportunity once offers itself. 
Practically all the mill owners of the Islands are members and 
the association as an expression of good will elected as honorary 
members the Director of Forestry and the chief, division of 
forest management It is a great satisfaction to report the 
formation of this organization and it is sincerely to be hoped 
that it will take advantage of the many opportunities with which 
it is at present confronted. 

A very encouraging step was taken by the association during 
the year to relieve the industry of a great and long standing 
disadvantage. As mentioned in the previous annual report, on 
account of the complete lack of grading rules under which all 
Philippine export lumber could be inspected and graded, a great 
deal of undesirable lumber was being shipped to foreign markets 
and there oftentimes rejected. Grading rules are absolutely es- 
sential before a reliable export market can be established. In 
competition with other woods boufi^t and sold on the foreign 
markets under grading rules drawn up in a way best suited to 
the purposes to which they are to be put, it is absolutdy neces- 
sary that Philippine lumber be offered to the world's markets 
under similar conditions— that is, accompanied by a certificate 
of inspection, stating that the shipment is of a certain grade 
or grades; and that such certificates may have any value, it is 
necessary to have a recognized body behind them. Only through 
the proper grading and certification of export lumber can Phil- 
ippine woods ever hope to gain their proper place in foreign 
markets. This is one great opportunity for the association to 
perform a permanent service for its members. It is sincerely 
to be hoped that the association will adopt a new set of rules 
of such a nature that they will have the inmiediate support of 
the Government, as the voluntary adoption of such rules will 
be of much more advantage to the industry than would ever 
be obtained from the Government forcing a set of rules on the 
market and compelling all shipments to be inspected under them. 
When the association rules are once completed and proven ac- 
ceptable, the Government should be the first to adopt them and 
thus lend its moral support This matter will be taken up by 
this office as soon as the rules are once completed and ready 
for use. 

As a practical means of exhibiting its support to. this move- 
ment, the Bureau secured the authorization in the last Legis- 
lature to appoint two lumber inspectors, who, at the instances 
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of the lumbermen, will perform any inspection work which may 
be requested and whose services will be used in all such exigen- 
cies of the Government. The United States Forest Service has 
already been requested to Iqiid its assistance toward securing 
suitable appointees for the position of lumber inspector. These 
appointees should be picked men and should be thoroughly fami- 
liar with the entire hardwood situation and market in the United 
States. This familiarity should not be theoretical, but based 
upon sound knowledge gained through experience. They should 
also be familiar with the markets of foreign countries and should 
have a thorough working knowledge of the hardwood lumber 
industry, particularly insofar as refers to the manufacture of 
the raw product. Tlius, it will be seen that one of the objects 
of this plan is to lessen the heavy losses incurred by Philippine 
lumber exporters and will confer the additional advantage of 
assuring the purchaser of Philippine lumber that an -order placed 
by him in the Philippines will be filled scrupulously and satis- 
factorily, in accordance with the specifications of the contracts 
which have been accepted mutually by the purchaser and the 
eiqx>rter. In instances where private work is performed, the sal- 
aries and expenses of the inspectors will be borne by ihe indi- 
vidual or company using them. In this way it costs the Gov- 
ernment nothing and a great deal is being accomplished for the 
country through the exportation of properly inspected and cer- 
tified lumber. As this becomes recognized and buyers realize 
that they can be sure of getting what lumber they order, just 
so soon will the export trade increase until there is a prosperous 
market for Philippine lumber. These inspections will, of course, 
be carried out in direct cooperation with the lumbermen's 
association. 

While the question of grading is a very important measure 
that will have the constant support and assistance of the Bureau, 
the employment of two lumber inspectors may be regarded 
merely as a temporary expedient, which will not be permanently 
necessary. There is every reason to believe that as the present 
situation is remedied and the industry resumes its former finan- 
cial stability, the association will employ inspectors on its own 
account, as do the various associations in the United States. 
When this Is brought about> Government inspectors will no longer 
be needed. Additional aid will be given by the Bureau in train- 
ing for this inspection work a corps of Filipinos, who will be 
able to enter the employ of the association, should such a course 
become desirable. 

A number of complaints were heard during the latter part 
of the year of the very serious effect of the new law (measure^ 
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ment of timber in the round before manufacture) on the lumber 
industry and how this law has had a tendency of greatly in- 
creasing forest charges and consequently causing a depressing 
effect upon the lumber market. Tlie seriousness of the situation 
is not an3rwhere near as much 'as'olaimed, but it has been ac- 
centuated by the fact that the law went into effect during a 
depression of the lumber market and at a time when the Bureau 
of Internal Revenue made an increase of taxes on -all kinds of 
business. Actually, the new timber-scaling law has increased 
forest charges only from 25 per cent to 50 per cent, i. e., 
whereas the charge on fourth-group timber was ^1.86 per M 
under the old method, it runs from n.70 to K.04 per M under 
the new law. It is easily seexk that an increase of from 9^.34 
to T0.6S per M on lumber selling around f^O per M can hardly 
have the depressing effect attributed to it. There is no doubt 
but what the situation will adjust itself when once the lumber- 
men realize that they must manufacture much more economically 
under the new system than they did under the old one, which, 
owing to its very character, invited indiscriminate waste on the 
part of the mill force. It would obviously not be good business 
policy for the owner of any property to allow a prospective 
buyer to pick out only the desirable portion of that property 
and then disregard or reject the less desirable part, the owner 
having no voice in the matter. 

A comparison of the exports and imports of timber and lum- 
ber for the years 1914 and 1915 is shown in the following table: 



EXPORTS. 






Timber 

LmnlMr 

Fomitiir* and oth«n. 



^ 



ToUl. 



^ 

M 






M14 



MU74A.00 

619,8tt.00 

71,962.00 



768,264.00 



fU 



»19L«7.00 
470,661.00 
106,008.00 



696.421.00 



IMPORTS. 



Ties — 

Timber. 
Lmuber 
Famiture and others. ^..4^ 

Total ' ' 






^ 




P6,424.00 
122,866.00 
966,476.00 
449.812.00 



1.648,678.00 



n6.678.00 
247.662.00 
889.29S.00 



672,428.00 



A study of the above table showM ^tal value of 20 per cent 
decrease in the exports. This i^pl^l^bly entirely explained 
by the fact that during the entii^^r^ 1915 it has been very 
difficult and sometimes impossible^^tain transportation for 
the export material. Studying tl](&4fDle of imports, it will be 




notieed that the total value has Mcg^^aed by the large amount 
of 57 per cent. One might at fnt tpink that wood is being used 
less, but the real explanatioij^'ft^at a great deal more native 
wood is being used. An in^uAOris the item of ties, which has 
gradually decreased from^^^^ value some years ago to noth- 
ing at all at the presen^ri)^. So it is to be expected that in 
time, excepting specialtfK ^t^^6anuf actured in the Philippines, 
all items of timber BJidm ^toufactures will disappear almost 
entirely from the imporf%(||f 

TH£ CHINA MARK£T. 

A great deal of propaganda work has been carried on during 
the past year with a view to encouraging the exportation of 
lumber to China. Numerous inquiries from interested parties 
in China have been answered by supplying data regarding the 
character and available supply of Philippine woods, in some 
cases considerable numbers of copies of extracts being furnished 
to applicants; articles have been published in journals having a 
wide circulation, and sets of specimen panels furnished to Gov- 
ernment officials and to lumber dealers. The following extracts 
from letters and publications will serve to illustrate the char- 
acter of this propaganda: 

[No. 1.] 

PHUJPPINE WOODS IN THB CHINA MARKET. 

Even before the Spanish eonqoest of the Philippines, there was some 
traiBc in wood between the Islands and China, but this was probably 
limited to very small quantities of some of the most valuable cabinet woods, 
such as ebony and camagon, narra, or tindalo, and perhaps also some 
•f the very strong and durable woods used in shipbuilding. During the 
long Spanish regime this traffie increased considerably, especially as 
regards the latter class of woods. Among the species oftenest mentioned 
as being exported to China were aranga, ipil, molave, dungon, and yacal. 
These exports ceased almost entirely at the outbreak, in 1896, of the 
revolution against the Spanish power and it was only some years after 
the establishment of the American Government in these Islands that they 
began again. 

At first, the exports,. of wood to China were of the same character as 
during the latter part of the past century — ^that is, they consisted mainly 
of those shipbuilding timbers known since ancient times for their strength 
and durability, with a .smaller proportion of cabinet woods. But, mean- 
while, two great chang^ had taken place. Even before the revolution, 
most of the very high-grade construction timbers had been becoming 
scarcer and higher priced. After peace was established under the present 
Government, the local dem^j for these woods naturally increased, not 
only to repair the damages caused by neglect and active destruction during 
the war, but also for niiany riew undertakings. On the other hand, there 
b^ran about ten years ago thV.exploitation on a large scale of the great 
dipterocarp forests, with the result that there has become^vailaNe a 
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supply of the very abundant woods of the apitong and lauan groups greater 
than was ever before found in the markets. Practically the only wood 
whose status has not changed much is yacal. This, as well as the other 
high-grade construction timbers, had been growing scarcer, but the open- 
ing of new forests, while contributing vefy little to the supply of molave, 
ipil, or dungon, did increase very much the supply of yacal^ so that the 
latter is now available in as great quantities and perhaps even greater, 
than during the latter years of the past century. 

The result of these changes is that the supply of the very high-grade 
woods, except yacal, vnll always be limited, while there will be available 
for export great quantities of apitong and lauans, of yacal, and of a 
few other woods, pagatpat and lumbayao being the most notable among 
those that do not belong to the dipterocarp or lauan family. 

A comparison between these Philippine export timbers and the other 
foreign woods now used in China is perhaps best introduced by showing 
the mechanical properties of Philippine woods and those of some of the 
best-known American and Bomean timbers. The following figures are 
taken from '^Mechanical Tests, Properties, and Uses of Thirty-four Phil- 
ippine Woods" by RoUand Gardner, Bull. No. 4, Bureau of Forestry, Manila. 
1907: 



Name of wood. 



Coontry of oriffin. 



Avarace 

iDodnloB 

mptiire 

(ponnda 



l#Biod«ii 



"^.asr 



In 



Averaco 

lodnliia of 

elastidty 

(1,000 



Inch). 



ATenra 

apeeifte 

srafltj of 

dry wood. 



Orason pina.. _., 

Lonarlaaf pine 

CalifornUt re d wood- 
Borneo yaeal. 



Kruen (apitonff) . 

Seraiah mlra (red lanan) 

Seraiah pnteh (white lauan) . 

Yacal 

Guijo 

Apltonff , 

White lauan.. 

Red lanan* 



United States 

do .- 

do 

Borneo 

do 

. do 

do 

Philippine Islands. 

do 

do... 

do 

do 



7.900 
10^900 
9.U0 
12,896 
8^700 
7.460 
9^890 
16^690 
16.160 

e.7W 
7.100 



1.680 
1.890 
1.880 
2.027 
1.604 
1.299 
1.664 
2.688 
SI 168 
2.144 
1.668 
1.201 



0.610 
.610 
.446 
.786 
.668 
.614 
.847 
.848 
.706 
.646 
.446 
.406 



■ The testa of led faraan were 
(66 to 84 per cent) ; for s easo n ed 
approaching those for white ~ 



only on heams with a Tsiy hlirh average molstttre content 
:, the flgvraa wmild he considsnbly hicher, probahly 



[No. 2.] 

Takinsr the Philippine woods of importance for export as a whole, we 
can consider them as falling into four main classes — the yacals^ the 
apitongs, the lauans, and the woods belonging to the Leguminosae or so- 
called "locust'^ family of the Temporate Zone. 

YACALS. 

This group comprises trees locally known as yacal, narig, mangachapuy, 
and dalingdingan. The timbers are hard and durable and are much more 
plentiful than the other very durable commercial woods of the Islands. 



APITONOS. 

The apitong group comprises timbers known as apitong, panao, hagac- 
hac, and guijo. The first three are marketed under the name of apitong. 
Guijo is generally considered somewhat superior. Well-seasoned timbers 
of this group weigh between 40 and 60 pounds per cubic foot. 
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LAUANS. * 

It ia in this groap that the main wealth of the Philippine forests lies. 
It comprises timbers locally known as white laoan, red lauan, almon, bag- 
tiean» mayapis, tiaong, and tanguile. For the sake of simplicity, they may 
be divided into two classes, namely, the white and red lauans. Export 
grades of the red lauans are used in Europe and America as substitutes 
for mahogany, and are frequently sold as such. While not so hard and 
durable as mahogany, lauan has a beautiful grain and permits of a very 
fine polish. 

The main bulk of the forest produces timbers of comparatively few 
kinds and in some instances approaches pure stands of one or two grades. 
It is estimated on an average that 70 to 80 per cent of all the dipterocarp 
forests will yield timbers that belong to the groups described above. 

LBGUMIN08AE. 

Next in importance to the dipterocarp family are the leguminosae, or 
locust family, to which a number of the commercially important cabinet 
woods of the Philippines belong. Among the principal representatives 
of this family are narra, tindalo, ipil, supa, acle, and banuyo. No finer 
hardwoods are found anywhere in the world. 

OTAND. 

The average stand in the virgin forests of the Philippines may be 
roughly estimated to run 6,000 board feet per acre and over. On some 
of the tracts now being worked under long-term license agreements (or 
concessions as they are popularly called) the stands run between 15,000 
and 85,000 board feet per acre. Stands of 45,000 to 60,000 board feet 
per acre are not infrequent, principally at elevations between 800 and 1,200 
feet above sea level. 

Export timbers faU roughly into four principal classes: Woods for in- 
terior finish and furniture, cabinet woods, woods for special usee, and 
heavy construction timbers. 

iM*TEiaoR nmsH and furntturb woodb. 

The prime requisite of a wood for these purposes is that it be at least 
fairly abundant. Also, it must be not very difficult to work and to finish, 
of good size, and last, but not least, of pleasing texture and color. All 
of these requisites are fulfilled by the woods of the dipterocarp (lauan) 
family. This family occupies the place that the conifers do in the north 
Temperate Zone, but possesses a wider range of color, hardness, and other 
qualities. The lauan group of dipterocarps contains the greatest amount 
of timber especially fitted for interior finish and furniture. Tanguile, red 
lauan, and white lauan are obtainable in great quantities, have a fine 
ribbon grain when quarter-sawn, and in texture and color the first two 
resemble true mahogany and its substitutes very closely. White lauan 
differs from them only in color, being white with a very pale grayish- 
brown tint. It is pretty in natural finish where a light color is desired 
and, on the ^ther hand, lends itself very well to staining. Almon, a very 
pale red lauan, is similar to white lauan as regards stains. 

The other woods of the same family — guijo, apitong, and yacal — are 
also abundant. This fact and their greater hardness enable them to fill 
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a demand for flooring in place of oak, red beech, maple and other Amer- 
ican woods which are yearly becoming scarcer. Guijo is light ashy brown 
to reddish brown and apitong is somewhat darker. Finished with wax 
or Tarnish, they range from reddish brown to dark chocolate. Both are 
hard and of rather fine texture. Where a very hard wood is desired for 
flooring, yacal, the hardest and heaviest of the dipterocarps and the most 
abundant of the hard, heavy, and durable woods in the Philippines, will 
find a place. 

There are several woods of other families which, thoogh not as abundant 
as the lauans, are still to be obtained in sufficient quantities to supply in- 
dustries that do not require many millions of feet per year. Such are 
lumbayao, pagatpat, and nato. Lumbayao is similar to red lauan in ap- 
pearance, but is slightly harder and tougher and has a more conspicuous 
flake grain when quarter-sawn; nato is of similar color and textarCt 
but of very homogeneous grain; pagatpat also is even-grained, but of a 
rich dark-brown color. 

In the Philippines many other hard, durable, beautifully colored woods 
are also frequently used for flooring and interior finish; for the export 
trade, however, these woods, on .account of their beauty, comparative 
scarcity, and higher price, should rather be classified as cabinet woods. 

[No. 3.] 

The panels of Philippine woods which you sent me are certainly the 
most satisfactory advertisement I have yet seen for the introduction of 
these woods into China. So much so, in fact, that I am going to ask 
you as a favor to let me know what it would cost to make up a variety 
of 50 samples each of almon, apitong, lumbayao, tanguile, and white and 
red lauan; and 25 samples each of guijo, pagatpat, and yacal. 

The panels referred to in the above-quoted letter were speci- 
mens 12 by 18 inches, of ten of the most abundant species, 
polished on one side and each accompanied by a descriptive 
label containing such data as mechanical properties, durability, 
sizes and supply, and prices. A translation of the labels into 
Chinese was made by the Mindanao Lumber Company and at- 
tached together with the English label. Similar sets have been 
sent also to the Forest School of the University of Nanking 
and to the American l^ation in Peking and requests have been 
received for further sets, which will be prepared in the near 
future. 

PBRSONNEIi. 

In the small American personnel of the Bureau very important 
changes were necessitated throughout the year. As has often 
happened in the higher technical positions in the Bureau, as 
the American forester becomes more experienced and more 
valuable in the technical forest work of the Islands, he is apt 
to secure a more lucrative position elsewhere, unless the Bureau 
is able to give him fitting advancement. The failure of the 
Bureau to give promotions in the case of two American foresters 
during the year resulted in their accepting more remunerative 
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offers from Sumatra and Borneo. One of these vacancies, as 
well as two other similar vacancies existing at the time the 
previous report was submitted, were filled by three appointments 
from the United States. With the organization of the new divi- 
sion of forest management in the Bureau, having under its 
charge the supervision of the large lumbering operations in the 
Islands, and anticipating a more efficient acbninistration of 
lumber mills coincident with the operations of the new scaling 
law which become effective in July, there were appointed two 
so-called field assistants selected from men in the United States 
Forest Service who have passed the ranger civil service exami- 
nation, but have not necessarily qualified in the technical 
examination for forest assistants. The employment of these 
men has not only resulted in a decided increase in efficiency 
along these lines, but as a sound investment to the Philippine 
Government. Two American clerks resigned during the year, 
one holding the position of stenographer to the Director and 
the other, the license clerk, who had been with the Bureau for 
a number of years and a major portion of whose duties, as 
discussed under the subject "clerical work," will, in the interest 
of Filipinization, be absorbed by Filipino employees. Despite 
the fact that the Bureau during the year had a very welcome 
acquisition in the appointment of 19 graduates of the Forest 
School, 10 rangers, almost aU graduates of the school, resigned 
during the year, principally because they were able to better 
their status either in forestry or outside work. This emphasizes 
the oft-repeated argument tiiat, if the Government is to receive 
adequate return on its investment in the education of these men 
who, as years go by, will become more valuable in the adminis- 
tration of the forest resources, a definite scale of salaries more 
commensurate with other departments of the Insular Govern- 
ment will have to be accorded this class of employees. I am 
very glad to report that the Legislature realizes tlds condition 
and gave the matter consistently favorable consideration. 

With a few minor changes, the permanent force of the Bureau 
on January 1, 1916, consisted of 1 Director of Forestry, 7 
foresters, 1 wood technologist, 1 wood expert, 1 instructor in 
forestry, 2 assistant foresters, 2 field assistants, 92 rangers, 4 
draftsmen, and 25 clerks. In addition to this permanent force 
there were employed on a temporary status 1 assistant forester, 
2 nurserymen (1 of whom devotes but one-third of his time to the 
work of the Bureau) , 2 rangers, 2 draftsmen, 3 clerks, 3 mes- 
sengers, 7 laborers, 1 carpenter, 2 varnishelrs, 17 guards^ 2 watch- 
men, 1 chauffeur, 1 launch engineer, 1 launch patron, and 1 
launch sailor. ^ .. Pr»oalr> 

Digitized by VjVjVjy IC 



78 

QUARTERS. 

During the eariy part of the year, the offices of the Bureau 
were transferred from the Oriente Building on Plaza Binondo 
to the building at No. 244 Calle Juan Luna, formerly occupied 
by the Philippine Museum of Ethnology. The entire upper floor 
was remodeled to suit the needs of the various offices of the 
Bureau ; on the lower floor a section was partitioned off at one 
end as a property office and storeroom, and one at the other 
end for the office of the wood expert. The whole remaining 
part of the ground floor was left open and in it will be installed 
the entire permanent working collections of timber and other 
forest products. The new arrangement is a decided improve- 
ment over the former one, as it unites in one place all the offices, 
the working collections of planks, etc., and the workshop. The 
rooms are large, airy, and well lighted. The space for the 
collection, which was becoming exceedingly crowded at the time 
of shipping the forest exhibits to San Francisco, has been in- 
creased more than 60 per cent over the scant half of the ground 
floor it formerly occupied. The yard at the rear of the build- 
ing is amply sufficient for the purposes of a workshop and 
storage room for storing and seasoning planks, logs, and other 
working specimens received from the provinces. The yard has 
also been beautified at a merely nominal expense by planting 
vines and shrubbery against the blank walls of the surrounding 
houses. 

As mentioned elsewhere in this report, sufficient money has 
been allotted to the Bureau to complete the Forest School build- 
ing at Los Baiios, as well as to construct quarters for the students. 

Most of the offices of the numerous forest stations in the 
provinces occupy private houses for which the Bureau has to 
pay rent, only a very few of them being accommodated in muni- 
cipal or provincial buildings furnished rent free. In a few cases, 
where forest stations are located not in or near a town, but in 
the vicinity of large concessions, it has even been necessary to 
rent a station from the holders of the concession, a most un- 
desirable practice, as it leaves the Bureau and its officials in 
the position of tenants of the licensee — ^that is, in a way de- 
pendent on his good will. It is easy to see that in such cases 
the least occasion for official friction between forest officer and 
licensee would lead also to strained relations between tenant 
and landlord, or vice versa. For this reason the Legislature 
was requested to furnish funds for constructing small buildings 
for stations in at least three or four such places, but the request 
was not approved. It is intended to renew the request at the 



Digiti 



zed by Google 



79 

next session of the Legislature, when it is hoped that it may 
be approved. 

INADEQUACY OF FUNDS AND PJQRSONNBIj. 

The past year has shown progress in all the activities of the 
Bureau, which is principally due to the interest shown by both 
houses of the Legislature in our work. In spite of the general 
economy which has become necessary because of the reduced 
revenue of the Government, the Bureau of Forestry this year 
has received a substantial increase in the appropriation, which 
made it possible to carry out the plans of the Director. The 
force and funds of the Bureau are, however, by no means suf- 
ficient to carry out all work as it should be done. In connection 
with this it may be mentioned that the Philippine Government 
employis for the administration of 16,000,000 hectares of forest 
land 228 people and during the last year spent 1^274,175.98, 
while the Japanese Government spent during 1914 ^6,884,309 
and employed in the Government Forest Service 2,873 men, the 
forested area of Japan being 23,000,000 hectares. 

In spite of the general depression of the world's market, the 
scarcity of transportation, and the high transportation charges 
which forced a number of the large mills to reduce their output 
or to close down altogether, the Bureau's revenue during the 
past year amounted to ^425,817.22 and the expenses incurre,d 
by the Bureau, including the maintenance of the Forest School, 
amounted only to K74,175.98 leaving a surplus in the Insular 
Treasury of ^151,641.24. 

W. Klemme, 
Acting Director of Forestry. 
The Secretary of the Interior, 

Manila. 
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APPENDIX. 

Table No. 1. — Statement of applicatume for homestead, purchase, and 
lease of public lands, eertified to the Bureau of Lands as more valuable 
for agriculture or for forest purposes. 

(The cohumi "Forwe* indieates the nmnber of appUcattons for pablie hmd certified ee 
more Tehiable for forest puipoeei and not alienable^] 





Homesteads. 




Fiscal year— 


▲srlenl. 
tore. 


Forest. 


TotaL 


Affricnl- 
tare. 


Forest. 


TotaL 


MOB- ^ 


80 
818 
881 
2,466 
1.688 
1.176 
1.628 
2.009 
2.080 
1.068 
4.812 
6.906 




10 

19 

81 

187 

886 

221 

201 

209 

169 

686 

688 


86 
884 

900 
2.607 
1.710 
1.660 
1.749 
2.910 
2.949 
1.812 
6.497 
6.068 


8 

20 
28 
49 
26 
84 
46 
86 
104 
81 
279 
817 




8 


U06 


1 


21 


vKn 


28 


ISOB 


1 
8 
6 
8 
U 
80 
10 
86 
62 


60 


1S09 


29 


Miiiiiiriiiiiiriiriiirii ir 


89 
49 


1912 


106 


iws 


184 


191S (July 1 to Dec. 81) 


97 


1914. 


816 


1916 


869 






Total 


26.680 


2.9OT 


28.067 


1.082 


168 


1.240 












Leasee. 


Grand 
Total. 


Fiscal rear-- 


AsrlcQl- 
tore. 


Forest. 


TotaL 


190B 



1 

12 
26 
27 
42 
80 
47 
47 
41 
77 
70 






94 


1906 




1 

12 
26 
87 
44 
81 
« 
48 
44 
78 
71 


866 






SB6 


19Q8 




8.688 


1909 




1.706 


1910 


8 

1 
1 
1 
8 

1 
1 


^,t& 


1911 


1912 


s^oS 


1913 


^181 


1913 (July 1 to Dec. 81) 


tm 


1914 


^890 


1910 


7.098 










Tbtel 


420 


10 


489 


80.387 







NOTB. — ^Total number of homestead, sale, and 
ber 81» 1914. 2.901 ; December 81. 1916. 2.248. 

141947 6 



applications pending Inspection Decem- 
81 
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Tablb No. 2, — Statement ehawinff amounts in cubic meters of important 
tknhers, by species, cut and mvciced in the Philippine Islands during 
the fiscal years 1901 to 1905 and 1908 to 1915. 









FiMial 


year— 






Sp«d6ft. 


1901-1906 


1908 


1909 


1910 






Total. 


Averaffe 
poryear. 


1911 


Laqmi .-.--- 


86.677 
49.204 
89; 699 
18.847 
19.787 
18.027 
16,788 
18,896 
4,140 
6,980 
9.096 
4.982 
6.082 
6.067 
6.824 


17.116 
9.841 
7.912 
2.670 
8.947 
6.006 
8.848 
2.679 

828 
1.886 
1.819 

966 
1.206 
1.018 
1,226 


19.768 

18.696 

9.987 

6,906 

6.424 

8.499 

4.896 

1.888 

860 

844 

2.288 

1.646 

804 

1.018 


24.649 
9.686 
9.462 
7.808 
7.746 
6,140 
8.786 

*g? 

688 

1.884 
696 
816 
660 

1.812 


48.489 

20.764 

14.107 

18.717 

8.226 

8.988 

6.744 

2.106 

809 

706 

2.468 

1.089 

8.174 

864 

1.0« 

674 

4.900 

7.277 

86.786 


416,948 


Apitonff 


21.096 


oSS?!f^:::::::::::::::::::::::::::::::: 


14.281 


Shk.::.:::::::::::::::::::::::::..;.:.. 


12,296 


S«i::::::::::::::::::::::::::::::::::: 


sluo 


1fo]av« 


7,978 


Nana 


4.996 


Tuiffiiile 

Adie 


2.762 
867 


IfaruMrifn 


1,094 


Dnncon.. 


1,698 


Amnffnis „ 


786 


Cklantaa 


1.868 


Tlndalft 


1,018 


Sup* 


944 


Other Bpeeies: 




822 












4.606 




•..__. 








10.192 


Fourth group ..-.^..^. >...-. ...._.. 










41,666 














Total 










176.768 


182.946 
















Fiscal yeaz^ 




Spedeft. 


1918 


1918 


July 1 to 

Dec. 81. 

1918. 


1914 


1916 


Total 18 
yearaand 
6iiiontha. 


Y(<^^^n 


67.086 

28.989 

18.679 

17.287 

14.491 

8.091 

8.474 

8.999 

1.296 

1.289 

1.218 

1.108 

988 

794 

642 


81.469 

82.891 

17.279 

16,791 

21.770 

9.868 

8.8T7 

6,249 

1.690 

699 

981 

646 

••s 

297 


801249 
12.906 
7.841 

7.686 
6.688 
4.788 

8.9a 

729 
267 
601 
282 
886 
484 
141 


74.418 

8^888 

19.701 

17.602 

15,115 

9.768 

8.467 

14.682 

1.287 

1.298 

2.199 

770 

2.428 

914 

696 

1.469 

2.222 

2.126 
7.484 
6,787 
78,017 


78,277 
88.849 
15,660 
12.069 
14.714 
10.646 

9.868 
15,460 

1.498 
806 

1.467 
612 

1.999 

2.190 
6.761 
6.808 
60.180 


626,849 


Apitooff 


268L686 


Gui|»!:-.„::.::.::::::::::::::::::::::: 


M&S 


ipii 


124^448 


vaod. :/....::::::::::::::::::: 


120.964 


Molave 


106wl08 


Nam 


75,286 


Ttoffoile 


65,419 
18.762 
18,666 
S.869 


iSto 


Maffaaaim 


Ihinfl?on ,... ^ . . ^ 


Anrasula ..^. . ... 


12,826 
21.769 
18.012 


Oalantaa 




Supa 1 


11.601 




8,828 
8,868 


Puloaapia r..I 








Other >p«dei: 

First flmmp. . . ^ 


T07 
6,807 
10L688 
42.981 


1.000 
7.647 
8.066 
60.866 


687 
2.888 
2.747 
25,618 










Fourth flvoup . — ... . 


...... 






Total 


224.948 


277.171 


101.608 


294,688 


276,268 
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Table No. 3. — Revenue derived frem the sale of fareet products, and ex- 
penses of the Bureau of Forestry since its organization^ April li, 1900. 



Fitod y«tjr- 


B«ventte. 


Expenses. 


Surplus. 


Expenses. 


1901 to 1906 


P2, 268, 691 
191,080 
211,671 
261,880 
271.682 
884,768 
854.686 
890.664 
160,918 
442.661 
4X5.817 


M. 118. 887 

1071242 
116.049 
162,161 
160,476 
200,840 
227.048 
141.181 
266.990 
274.176 


86,080 
104.829 
186,881 
119,421 
174.287 
168.846 
168.616 

19.782 
185.671 
161.641 


Percent, 
49 


1907 


66 


1908 


61 


1909 


46 


1910 

1911 


66 

48 


1912 

1918 


57 
69 


1918 (Jnly 1 to Doc 81) 


88 


1914 


68 


mfi 


64 






Total 


6,808,707 


2.869.060 


2.444.657 


•67.8 







* Averase. 

Table No. 4. — Revenue from sale of forest products, January 1 to 
December 81, 1915, 



Provinces. 



Asnsan. 

Albey 

Amboe Csmarlnes 

Antique... 

Batstt 
Batan 
Bohol 

Bnlacan 

Gasajran 

Ckp<a -.. 

Oavite 

Calm 

Gotabato 

Davao 

noeoo Norte 

noeooSor 

IMlo , 

Isabela 

Lasruna 

LaUnlon 

Lanao 

Loarte 

Manila 

Mindanao and Sola 



Amount. 



n. 129. 84 

7.899.06 

14.766.66 

680.88 

9.615.92 

8,616.07 

2.186.46 

4.174.80 

16,868.28 

8.148.94 

806.82 

4.868.87 

2.648.70 

5.267.60 

1.242.69 

8,881.40 

12.748.68 

8.296.00 

2,066.72 

688.67 

991.68 

9.422.69 

162.089.22 

12.686.64 



Provinces. 



MIndoro 

Miaamis.... 

Mountain , 

Nueva Bcija , 

Nueva Viscaya 

Occidental Neffros 

Oriental Neffros 

Palawan 

Pampaaga 

Pansiasinan 

Risal 

Samar 

Sorsofon 

Sola 

Snrisao-. 

Tarlae 

Tayabas 

Zambales 

SBamboansa 

Total eharses 

Total fines and penalties. 

Grand total 



AanooBt. 



N. 866. 06 

7.068.66 

8.876.19 

7.185.74 

846.62 

18,195.48 
8,510.87 
8.098.84 
910.82 
9.800.04 
2,872.84 
6.969.47 

25.028.26 
1.18L40 
1.908.18 
1.667.88 

17,660.46 
8.119.66 

26.688.68 



880,620.62 
46,196.70 



425.817.22 



The above list shows the places where the forest charges were collected 
and not always where the products were gathered. This accounts for 
the large receipts shown by the principal market centers. 
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'Timber lieenseB in force during the fiscal year 1915 
(January 1 to December SI, 1915). 







Gimtaitoua liceoMa. 




1, 
It 

u 
t 




P 


1 


J! 
1 


For personal 
nse. 




1 




ProvincM. 


&* 




Total 


A«aMn 


6 
8 
IS 
10 
1 


9 

22 
67 

1 
21 


1 

6 
6 


r 


15 
80 
77 
11 
88 


6 


106 
16 
6 


2 





UK 


Alimj 


41 


Ambos CamariiiM 


2 


19 


a 


Antique .— 




Betaan 


15 


1 


1 








1 


Batanei 










BatansM 


4 
4 
8 
16 
16 


6 

8 

82 

66 

16 






10 
7 

80 
84 
88 


""""28" 

'"ioi" 

7 


2 
62 

6 
196 
26 






2 


Bohol 






8 

1 
2 

7 


8" 


n 


Bolnean 






IS 


Casnynn 


2 
1 


I 


va 


SpSr :.:...:::: 


n 


Cavlte 


•M 1 




cebu :::: 


20 
87 
64 

16 
10 
18 
8 
29 


6 

6 

16 

14 

40 

29 

8 

41 

48 

1 

9 

6 

84 






26 
62 
70 
80 
60 
46 
U 
71 
60 

8 
81 
96 
49 

8 
76 
18 
87 

8 
79 
12 
72 
62 
18 
U 
84 
26 










Iloeoe Norte 






81 
44 
8 

106 

""io" 

6 

"""io" 

2' 

6 
....... 

86 


:::::::i """"«" 





91 


IloGoeSur 






58 
5 

179 

20 

1 

189 
1 

181 
60 
11 
20 
46 
80 
14 
88 




la 


Hollo 










8 


laeMs 






4 




W 


fiMmnii 


8 





10 


La Union 






17 


Lene 


1 
7 

1 
17 
2 


2 
2 


1 
1 
2 
2 
8 


2* 


Itf 


Mtedoro : 


t 


MiMunia :::: 


6 
58 
86 
16 

8 
29 

6 

6 


lit 


Mindanao and Sulo. 

Mountain Province 


8 
18 


Nueva Edja 


a 


NuevB Vizcaya 






1 




47 


Occidental Nesroi 


89 
11 
16 

8 
84 

9 
81 
67 

8 

8 
68 

6 


6 

1 
16 


8 


41 


Oriental Nesnia 






60 


Palawan 


1 




84 


PamiMnsa _ 






46 
8 

89 
1 
9 
8 

20 

16 






86 

2 
72 
18 

'"""49' 

14 


19 


2 


1 


107 


RiSr. :::::::::::::::: 






1 




2 

4 
2 





62 

46 

169 

76 

8 






U4 




1 
1 


1 
1 


88 


Suricao 


171 


TMtflae 


78 


Tkyabaa 


5 
.4 


1 


2 
8 
1 


....... 


64 




]f 




1 




















Total 


634 


737 


100 


10 


1.481 


681 


1,680 


60 


84 


2.2K 
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Table No. 7. — Minor products lieenaes in force during the fiscal year 1915 
(January 1 to December SI, 1915). 



Provinces. 


j 


j 




1 
h 


1 
1 


i 


1 




1 


j 


^ 


Ag^ian 


2 
19 
48 










4 
3 
16 


8 


10 
80 
112 






19 


Albay - - 






2 
9 




.-... 


4 


48 


AmhoiT rrWfnftTlnas .... ..... 






186 


Antique - — ...... - 






16 


Bataan ,. 


17 


2 












1 




45 


Batan«f 














Batanfraa ................. 


7 
S 
5 
28 
21 
5 
9 
8 
17 
46 
11 
4 




















7 


Bohol 




















3 


Bulaean..... ....... ............. 


4 








1 
2 
8 





9 
68 

4 






19 


fTanvan .... 




6 








98 


Capis _ 




1 




4 


88 


Cavita . 






5 


Cebu 


4 
















2 

1 
11 
18 


15 














1 
6 
7 


:::::: 


5 


Ilooos Sur . 














88 


Hollo 


7 


6 


1 








79 


laabela 








11 


Laflrnna ........................ 


1 












7 


1 


2 


15 


LalJnion 














Leyte 


26 
48 
6 

91 

18 

8 

8 

66 

20 

89 

1 

16 
29 
27 
48 
9 
2 
64 
11 


8 












86 

62 
14 
26 

4 
27 




10 


74 


Mindoro 




85 

8 
28 


...... 


17 


...... 

28 


147 


Mftamft . 










46 


Mindanao and Sulu 


18 


2 


1 
— ... 


2 

1 
1 


220 


Mountain Province 


28 


NnevaEcija 














87 


Nueva Viscaya 














8 


NesToe Occidental 






6 


8 
2 

4 


8 

4 
18 


...... 


186 
41 
81 


21 

1 
6 


86 
8 


818 


Nesios Oriental 


1 




74 


Palawan . 




86 


182 


P^vvinanflra. ....... ........ .. 






1 


P^ffifruifnan 






21 

4 
1 
6 
8 




6 




8 
18 
68 

86 
87 
4 
61 
19 






44 


r"i 


1 




1 




6» 


gMnar 


4 
1 
2 


2 

6 





87 


Sortogon 


2 




6 




154 


Surisao 


51 


Tarlae 






8 
17 
8 




2 

1 
1 


1 


U 


l^abaa 


8 

8 




17 
8 




154 


7^mi>^*« 


46 






Total 


746 


54 


8 


178 


22 


147 


44 


974 


49 


91 


2,807 







Table No. 8. — Statement shaunng the quantity and value of wood and 
manufactures of wood exported from the Philippine Islands during 
the fiscal year 1915 (January 1 to December 31, 1915). 



• 


QuantitF. 


Value. 


Timber: 


cubic meters.. 


86 
85 
888 

6 


K.61t 


Pritiith Kant Indifw , , 


do 


LTI8 


fffingVcng ..„ ^ ,„ 


do ... 


14.788 


AuaMaiia ".I "i:::::::::::::: 


do 


100 








Total 


968 


19^267 




1,000 bd. ft .- 




Lumber: 

United States 


826 
868 
609 


406.479 


Guam ... 


, .... do 


286 


United Kingdom 


do 


12.089 


China 


do 


uiSi 


British East Indies 

Prenrh East Indies 


do.... 

do . 


19,277 


Honsrkonff .... . _ 


do 


i64 

26 
214 


8,196 


Japan ................................... 


do - 


tl66 


Auatmlasia 


do-... 


MS 








Total 


11,887 


470.661 
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Tablb No. 8d — Statement showing the quantity and value of wood and 
manufacturee of wood exported from the Philippine leiomds during 
the fiscal year 1915 (January 1 to December SI, 1915) — Continued. 





Quantity. 


Value. 


United StatM 




17,168 


Hftwftlf ., . 




2.067 


Gium .- --- --- - ............ ........._.-.......-. .............. 




186 


Vnftffd Klnnlfm 




66 


SiMin 




1,872 


Stoa 




849 


|tr«f «>> li^mpt Iii4Im . . . . 




260 


Japan 




880 


AiMtnlMia . . 




107 








T^tal 




22.484 












62.480 


Gxmm , . 




864 


^n<«>wl K<>^phffn 




880 


Spain 




916 


C^tm . 




16.640 






1,869 






2.664 


Japan ....... 




2.618 


AnatnlMia, , 




66 








Tbtal 




86,168 








Tbtal 




688.421 









Tablb No. 9. — Stoitement showing the quantUy and value of gums and 
resins exported from the Philippine Islands during the fiscal year 1915 
(January 1 to December 31, 1915). 



• 


Kiloa. 


Value. 


Gdpal: 

United SUtaa 


844.099 

101,401 

8,000 

9,144 

886.266 

198 

11.842 

626 


rroL786 


United Ktnsdom 


21,820 


IVanoe - 


1,200 


Italy . . _ . ... .. _ . 


11960 


iMt4ffb ffatt ImliM 


106.119 


Fr«B«hEaetIndfea, . . 


*«HXXj 


Japan 


2,419 


Anatralaaia 


178 






Total 


1,804.976 


206.446 






Bknl: 

United States 


8.480 
2.900 


8.046 


United Kingdom 


786 






Total 


11.880 


8.781 






United States 


7.110 
18,786 
9.026 
1,789 


6^918 


United Kinsdmn 


17.660 


Rrftith Raet Indfet 


6.610 


Japan ....-.._.............._.......... .^.. --...---...-...-...... ._.... 


900 






Total 


81.660 


81.148 






Another: 


88.001 
7.700 


28.869 


Boaskonff 


1,860 






Tdtal ., 


40.701 


26.719 


Tcrtal 


1,888,706 


267.069 
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Tablb No. 10. — Statement showing the qtumtitff and wUue of wood and 
manufactures of wood imported into the Philippine Islands during the 
fiscal year 1915 (January 1 to December SI, 1916). 





CaUc 
meters. 


Value. 


TIm fomllwuTft .. -.--.- ^..^^ ^ ^^^.»... .......^ ............. 


None. 
184 


None. 


Timber: 

United StetM 


N8bG54 


China ... - - 


4;S 


Britifb KMt IndiM 


11881 






Total 


8.046 


86.618 






Lumber: 

United States . . ... . 




188.666 






20 


Germany 




9l7B2 


Italy...^ 




22 






4a 178 


China . . - ... 




8il76 


British East Indiflff .. ..... . 




4.667 


Frrarh Eaut Indiw 




],180 


Japan ,r... 




118 








Total 




247.662 








United States 




91768 


TTnitfd K^ncdimi 




479 


AuftHa-Hnnffary „ 




1.412 


l^rance .................................. ..._-. . ,. ... ............... 




912 


Spain . 




1.092 


Switserland 




6 


China 




81.406 


British East Indies * 




1,019 


Honirkonif _ , . , . . . , _ . - , - , . , , - 




42 


Japan ........ ...... ...... ^.........^^ ..... .^.. ^ ...^ ^^^..-.. 




8,819 








Total 




186,940 








All other: 

United States 




104.749 


United Kingdom , 




u.m 


France I. , ... , 




1.660 


Germany .. 




8,284 


It*ly . . _ . ... 




S 


Netherlands 




28 


Spain . 




1.81S 


Switzerland 




864 


■China ... 




41.087 


BriUsh East Indies 




S 


Datch East Indies 




6 


French East Indies 




811 


¥(mfi[kang ,,„_,_ , ^^ ..... .... .^. 




L800 


Japan ... ^. ....... 1 




22.006 


Korea 




s 


Aqstralasfa 




648 








Total 




801866 








Total 




M^ 







^7J?^y^5 
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Table No. 11. — Statement of appropriations a^ exp^nditU'teiiyBUx^c^'^f 
Foreetry, Jawuary 1 to Deeemh9r'32,192S. - :\'^ '• 

Appropriatknu : 

Aei N«. 2411 «77JiL» 

Boud, B«Mliitioii No. U 1.7M.0O 

Boud, BMohitioik No. » W0.0O 



TMal PM0,t4l.8i 



Fandtnr* and «aiilpiiMiit 746(.8t 

TrftTdinc czpensea of perMmnd . 99JUI7M 

Bantal of bulldliiss and groirnds t417.t6 

Frdslit, tiJuiiMi, and dollvoxy Mrvieo 1,4M.1B 

Piintiac and binding reports, doenmente, and pubUeations MI.I7 

Postal, tolosraplw and eablo torvlce 4,n8.8» 

niDmiBatloa and powor Mnriea 1,111.81 

Bvlldlns repair Mnrlee SM.M 

Plant and oquipmcnt repair earvieo. lJtU,9$ 

Contingent eenrice^ t,4MM 

Consomption of eappliee and mat^rialii lt,686.M 

Contrflnrtions and gxatnitiee U.648.tS 

Capital Talna of flzed aaeets. UI.I4 

Credit on aeoonnt of adjustment of equipment w. (1,06S.M) 

Total «zp«nditai«B 271,N0.8t 

Balanee KtB$M 

Appropriation for A«:asan Biver reoonnalssanoe (Aet No. 2621) 2.50O.0O 

Ezpcndttoree * 

Salariee and waccs 4JB0 

TraTdinc expenses of perw>nnnl 2,14L0O 

Rental of bnildinsB and sroimds. 29.17 

Freiclrt, cipreas, and delivery service 20.80 

Postal, trticsaph and eaUe service. 18.88 

Consomption of snppHes and matw4sls 2.80 



Tbtal 2.21S.1S 

Balance 284.86 

Appropriation for Forest School bnildinc (Aet No. 2484) 10.000.00 

0.060.04 



88.00 



Statement of Bureau of Forestry appropriationa, expendituree, and revenue 

for fiecat year 1915. 

Appropxiatloas' f282.T40.86 

Beveaiie 426.817J2 

274.176J6 



SvrptQS 161.04Li4 

Ptreeatece of e x pen ditur w to revenue. per cent.. 04 
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LETTER OF TRANSMITTAL. 



Manila, January 10, 1916. 
Sir: I have the honor to transmit herewith a manuscript entitled 
''Commercial Woods of the Philippines: Their Preparation and Uses/' by 
E. £• Schneider, wood expert in this Bureau, and to recommend that it be 
published as Bulletin No. 14 of the Bureau of Forestry. 

The figures and plates are in all cases necessary for a proper under- 
standing of the text. 

Very respectfully, W. F. Sherfbseb, 

Direetor of Forestry. 
The Honorable 

the Secbbtaby of the Interiob, 

Manila, P. I. 
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INTRODUCTION. 



The present bulletin, ''Commercial Woods of the Philippines/' has been 
prepared primarily to furnish to wood users all over the world complete 
and authentic information concerning the woods of the Philippine Archi- 
pelago either now used in conunercial quantities or which, if their qualities 
were better known, would make such a place for themselves. The in- 
formation the bulletin contains represents data collected during the fifteen 
years which the present Bureau of Forestry has been in existence. As 
even a cursory reading of the descriptions of the species will show, the 
data are very voluminous and in many cases from their very nature more 
or less tentative. 

The rather full discussions concerning the qualities of woods in general, 
and the detailed advice given for the seasoning, staining, and other 
preparatory processes for Philippine woods in particular, have been in- 
cluded in order to enable the user to obtain the best and most satisfac- 
tory results even although skilled and experienced woodworkers are not 
available. It is hoped that this feature of the bulletin will prove of 
practical assistance. 

In such a compilation as this it is very likely that many errors, large or 
small, have crept in; and it may well be that information of importance 
to the wood user has been omitted through oversight, despite the care which 
has been exercised. Comments and suggestions are therefore particularly 
requested, it being specially important that attention should be called to 
all misstatements of fact. 

All communications should be addressed to "The Director of Forestry, 
Manila," and will be heartily appreciated and given full consideration 
in order that each successive edition of the bulletin may be an improvement 
over the last. 

With few exceptions, all of the plates were originally published in 
"Indo-Malayan Woods" by Dr. F. W. Foxworthy (issued by the Bureau 
of Science, Manila) , or in ''The Felling, Seasoning, and Sawing of Timber," 
by the author of the present bulletin and published in "The Philippine 
Craftsman" by the Bureau of Education; and grateful recognition is here 
made of the courtesy accorded this Bureau in permitting their republication. 

W. F. Sherfesee, 

Director of Forestry, 
7 
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PREFACE. 



The present work is intended to take the place of Bulletin No. 11 of 
the Bureau of Forestry, ''The Uses of Philippine Woods/' the supply of 
which has been exhausted. It seemed desirable to extend considerably 
the scope of the work, including much new material as well as a good 
deal of material already published which, it is believed, would add to the 
usefulness of the publication. Accordingly, the publications of this 
Bureau and of the Bureau of Science have been freely drawn upon. The 
principal publications which have been used are: 

1. "The Forests of the Philippines," by Dr. H. N. Whitford, published 
by this Bureau in 1911, as Bulletin No. 10. 

2. "Philippine Woods" and "Indo-Malayan Woods," by Dr. F. W. 
Foxworthy, published in the Philippine Journal of Science in 1907 and 1911. 

3. "Mechanical Tests of Thirty-Four Philippine Woods," by R. Gardner, 
published by this Bureau in 1906, as Bulletin No. 4. The tabular state- 
ment of the tests was republished in Bulletin No. 10 and reprinted as 
an insert to Bulletin No. 11. 

4. "Apuntes para el Mejor Conocimiento, Clasificacion y Valoraci6n 
de las Principales Especies Arboreo — Forestales de Filipinas," por Emilio 
Maffei Pnigdulles, Manila, 1895. 

5. "Felling, Sawing, and Seasoning Timber," by the present writer, 
published in "The Philippine Craftsman," March, 1913. 

6. "A Manual of Indian Timbers," by J. S. Gamble, M. A., C. I. E., 
F. R. S., F. L. S., new and revised edition, London, 1902. 

7. ''Identification of the Economic Woods of the United States," by 
Samuel J. Record, M. A., M. P., first edition. New York and London, 1912. 

8. "The Mechanical Properties of Woods," by the same author, New 
York and London, 1914. 

9. "Lumber and Its Uses," by R. S. Kellogg, Chicago, 1914. 

10. "The Principal Species of Wood: Their Characteristic Properties," 
by Charles Henry Snow, C. E., Sc. D., first edition. New York and 
London, 1903. 

11. "The Preservation of Structural Timber," by Howard F. Weiss, 
New York and London, 1916. 

12. "Wood Preservation in the United States," by W. F. Sherfesee, 
Bulletin No. 78 of the U. S. Forest Service, Washington, 1909. 

13. "Wood Finishing," by F. W. Cheney, in the "The Philippine Crafts- 
man," February, 1913. 

Beside these works, information regarding distribution, local names, 
and sizes of trees was obtained from various botanical publications in 
the Philippine Journal of Science and many statements regarding structure, 
mechanical properties, and methods of conversion and seasoning from 
various publications of the United States Forest Service. 

The author wishes also to acknowledge his indebtedness to Mr. E. D« 
Merrill, botanist. Bureau of Science, for verifying the scientific names; 
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to Dr. F. W. Foxworthy and many other colleagues for help in the prep- 
aration of the manuscript; to Mr. T. C. Zchokke, forester, for help in 
reading the proofs and preparing the indexes; and especially to his two 
assistants. Rangers L. J. Reyes and J. M. Pascual, for the greater part of 
the labor of collating the data regarding distribution and local names. 

The great bulk of the local names of the trees in different regions as 
cited in the descriptions have been taken from the labels of botanical 
collections. In addition to these, there are included many local names 
given on good authority with commercial lumber, or with wood specimens 
collected by forest officers without botanical material. A few words as 
to the spelling and pronunciation of the names would not be out of 
place. As far as it was possible to ascertain the pronunciation of the 
names, by consulting with Filipino rangers and other employees of the 
Bureau of Forestry from many different provinces, this has been rep- 
resented by a strictly phonetic and uniform si>elling, except in the case 
of names that have acquired a definite standing as trade names and those 
that are listed in the four groups designated in the Forest Manual. The five 
vowels have ordinarily the Latin or "continental" value; practically the 
only exception to this is in the termination en common in northwestern 
Luzon, in which e has a sound resembling German o, or u in English sun. 
Au equals ou in cUmd; oi as in com; and vi as iLcy in gluey. The conson- 
ants h, d, f, k, j, k, I, m, n, p, r, s, t, v, w, z have the same value as in 
English. C is used, with the exception of a few words in which the 
Spanish spelling is retained, only in the combination ch, sounded as in 
church, G is always hard as in get, never equal to Spanish ; or to English 
g in gin. Ng (ng:) as in singer, Ngg (ngg) as ng in finger. 
m Only two marks are used to indicate pronunciation — the accent, wher- 
ever it has been possible to ascertain the true accentuation of the name; 
and the apostrophe, which indicates a sound called the glottal check or 
throat stop, a sound not represented by any letter in European alphabets, 
but well known in the common American colloquialism of ye* for yes. 

There has been in past usage no attempt at any uniform spelling. 
Both Spanish and American authors have been very careless about re- 
producing the native names of the trees exactly, and, moreover, neither 
the Spanish nor the English orthography is fitted to represent accurately 
all the soimds of the Philippine languages. It was therefore thought 
advisable, in the interest of uniformity and consistency, to reduce to the 
above outlined system of spelling all the names cited, with the exceptions 
above noted. There is the more justification for this in the fact tiiat not 
even all the English publications of the American regime are uniform, to 
say nothing of the conflicts between these and the earlier Spanish authors. 

All prices in this bulletin are stated in Philippine currency; n (one 
peso) =100 centavo8=$0.50 U. S. currency. 

£. £. S. 
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COMMERCIAL WOODS OF THE PHILIPPINES. 



PABT I.— 70BESTS, TIHBEB STTFFLT, MABEETS. 

EXTENT AND DIST&IBUTIOH OE FORESTS. 

The virgin forests of the Philippines cover some 40,000 square miles 
(considerably more than 100,000 square kilometers). In addition to 
these, there are about 20,000 square miles of more or less scattering, 
cat-over, and second-growth forests, part of which furnishes a present 
supply of timber and firewood for local use and part will grow up to 
increase the future supply of commercial timber. The commercial forests 
are found in Luzon, Mindoro, Samar, Leyte, Negros, Mindanao, Palawan, 
and numerous small islands; in fact, in all the principal islands of the 
Archipelago, except Bohol and Cebu. 

ACCESSIBILITY. 

The territory is often rough, but no more so, and generally less, than 
in some of the greatest lumbering regions of North America. There are 
few large watercourses, but no point anywhere, even in the largest islands, 
is more than 50 or 75 miles from tidewater and the character of the 
country is rarely such as to present insuperable obstacles to the con- 
struction of railways. 

C0XP08ITI0H AlTD BEHSITY. 

Though the composition of the forests, from the botanist's point of 
view, is very complex, it is less so from the point of view of the forester^ 
and still less from that of the lumberman. About three-fourths of the 
total volume of the virgin forest is comi>osed principally of trees of the 
dipterocarp or lauan family, which furnish all of the very abundant 
export timbers of the Islands. In these forests, which contain stands 
ranging from 10,000 up to 50,000 feet B. M. per acre, 75 to 90 per cent 
of the total bulk belongs to a group of different botanical species that 
enter the market under about half a dozen trade names. 

LICEHSES AKB FOREST CHAEOES. 

The Government owns more than 99 per cent of all standing timber 
in the Philippines. Licenses and concessions for the extraction of lumber 
and minor forest products are obtainable on easy terms. The title to the 
land remains in the Government, the forest charges being paid progres- 
sively as the timber is extracted. The charges are low, being only about 
no per 1,000 feet B. M. for the highest grade woods, such as narra and 
ebony of the first group, and about M, ^4, and K respectively, for woods 
of the second, third, and fourth groups. The great bulk of the export 
timbers are of the comparatively light and soft and very abundant species 
belonging to the third and fourth groups. 

imiBEEINO METHODS AlTD LABOR. 

The methods of lumbering in pre-Amorican days were very primitive. 
Lumbering on a large scale was unknown. Individual trees were selected, 
felled, stripped of bark and sapwood, or else squared, and the resulting 
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poles or logs hauled out with teams of carabao (water buffalo). The 
hauling was done on crude carts or timber wheels, sledges or, perhaps 
in a majority of cases, by dragging the log over the ground with no more 
apparatus than an occasional skid or roller. The smaller operators still 
use these methods with very few improvements. Logging engines and 
railroads have been introduced only in the past ten years by a few of the 
largest operators. At present, boss loggers, superintendents of logging 
railways, sawyers and saw filers, and yard bosses are generally Americans. 
Track layers, locomotive and stationary engineers, fellers, skidders and 
loaders, setters, operators of edgers, trimmers, resaws, planers, and 
matchers are all Filipinos, and they are beginning to learn such trades as 
sawing and saw filing and otherwise to fit themselves for the more 
exacting positions. 

TBANSFO&TATIOH. 

Steamers specially fitted for carrying lumber are few and freight rates 
high. Large operators should own their transportation from the mill to 
Manila or to other points within the Islands and export stock should be 
shipped direct from the mill in ocean-going steamers to prevent the 
additional expenses of transshipping at Manila. 

COST OF OPEAATIOHS. 

The cost of operation will be lower than in most lumbering regions of 
the Temperate Zone, or other forest regions of the tropics. The forest 
charges (stumpage) , as has been remarked above, are low, especially when 
the quality and selling price of the woods are taken into consideration. 
Logrging and sawmill machinery, if imported from the United States, comes 
in free of duty. From other countries the import duty is only 15 per cent. 
Labor is cheap; common laborers can be gotten for M.50 to n.50 per 
day (the average being nearer the lower than the higher rate) , while skilled 
artisans get one-half, or less than one-half, the pay of imported European 
or American workmen. Sawmill waste almost always supplies more than 
enough fuel. The question of water supply must be carefully considered 
before locating a mill, as water is not to be found in abundance every- 
where. The problem is, however, generally easily solved if this matter 
is given proi>er consideration in selecting a mill site. Logging locomotives 
bum principally wood, with a small admixture of coal. Coal of fair quality 
cost about n2 per ton in Manila. 

MARKETS. 

The following table shows the growth of the export trade in Philippine 
lumber during the past nine and one-half years: 



FiMaly«ar-~ 


Qujuitity. 


Vain*. 


1906-7 


Boardfeet. 

262.000 

925.000 

694.000 

1.876.000 

1,677.760 

1.096.660 

4.618.144 

4.281.662 

8» 609. 682 

11,746.812 


MO, 072. 00 


1907-8 




190S-9 




1909-10 




1910-11 


142,808.00 


1911-12 


148,688100 


1912-lS 


448^964.00 


July to December. 1913 


342,206.00 


1914 


681,272.00 


1916 


979,6a&00 
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By far the greater part of all of the lumber so far produced is consumed 
in the Islands, only a very low percentage of the total output being 
exported. Moreover, considerable amounts of timber have been imported, 
principally railroad ties from Australia and redwood and Oregon pine 
(Douglas fir) construction timber from the United States. For some 
years past such imports have been steadily decreasing with the growth 
of the local lumber induslxy. As the latter develops, a growing market 
for export lumber will undoubtedly be developed in the United States, 
where Philippine woods are already favorably known in certain industries. 
On the Pacific coast, considerable quantities of tanguile, red lauan, lumba- 
yao, and almon have already been used for inside finish in both office build- 
ings and residences, as well as for both solid and veneered doors and for 
furniture. The China market presents a promising field, where Philippine 
hardwoods find little difficulty in competing successfully with Oregon pine 
and with hardwoods from other coimtries. For ease of working, as well 
as for beauty of finish, they have been highly praised by manufacturers, 
architects, and others. Apitong has been used as flooring and given perfect 
satisfaction, while yacal, though it has not been used commercially, is 
sure to prove, on account of its density and hardness, a superior material, 
on one hand, for skating rink and ballroom floors, where a hard, smooth 
surface is required, and, on the other, for factory floors, where a high 
degree of resistance to rough usage is demanded. For the highest grade 
of interior finish and furniture such woods as acle, narra, tindalo and 
banuy6 have been introduced; these rank high among the cabinet woods 
of the Tropics and, once seen in a well-finished job, need no further recom- 
mendation. Though these, on account of their relative scarcity as compared 
with woods of the lauan family, will never form as important an element 
of the export trade from the Islands as do the latter, their unexcelled 
beauty of grain and color will always assure them a place for the finest 
S^rade of work. 

In the Eastern States, also, tanguile and the lauans, as well as some of 
the less abundant woods, have already acquired a good reputation, and this 
not only on the coast, but far in the interior; about the end of 1918 one 
firm at Grand Rapids, Michigan, purchased from New York 400,000 feet 
of red lauan in a single order, while in and about New York this wood has 
been put to all the uses, in finishing and ornament, of quartered oak and 
the South American mahoganies. A former governor-general of the Islands 
took back to the United States thousands of board feet of Philippine woods 
for the interior finish of his residence, because he was convinced he could 
find nothing more beautiful among either native or imported woods in 
the States. 

To Europe, China, India, and other countries of the Orient there have 
been shipped only smaller quantities of woods for interior finish; but, on 
the other hand, China has in past times taken from the Islands consider- 
able quantities of durable woods for ship and wharf building, such as 
aranga, yacal, dungon, and molave. This trade was badly interrupted, 
first by the wars in the Islands, beginning with the revolution of 1896, and 
afterwards by unsettled conditions in China, but seems in a fair way to 
be revived now and to assume greater proportions than before. The 
mausoleum of the late Emperor of China was constructed almost entirely 
of two Philippine woods — ^pagatpat and narra, which latter is practically 
identical with the padauk of India. A great deal of medium-grade and 
cheap furniture is made in Manila of white lauan stained in imitation of 
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other woods, and there is no doubt that it would find a large field for 
similar work' in China and other oriental countries. 

India has in recent years purchased railway ties and railway-car timber, 
mostly of apitongr, from the Philippines. As this is one of the most abund- 
ant woods in the Islands, it is expected that this trade will increase with 
those provinces of India where timber is not abundant and where apitong 
and similar woods give good results. 

Europe, on account of the great distance and high freight rates, has 
taken only comparatively small quantities, as a rule of the finest cabinet 
woods. Since the American occupation this trade has increased somewhat 
Especially the development of the modem veneer industry, for which higii 
freight rates on the raw material are not so great a disadvantage, gave 
promise of demanding greater quantities of logs before the beginning 
of the war, and will probably revive on a greater scale than before as 
soon as the war is over. 

In America and Europe, especially the former, there can be no doubt 
that the use of Philippine woods will grow rapidly for all such uses as 
house and office furniture, bank and office fixtures, and general interior 
finish. The nearer markets, on the other hand, China, India, perhaps 
Australia, and various other oriental countries, are more likely to call 
for strong and durable construction timbers and for large quantities of 
the. cheap and plentiful woods used for the most ordinary light construction. 

Beside all the above general categories, it is quite certain, from the 
very great variety of woods found in the Islands, that certain species, on 
account of their hardness, toughness, durability, or other qualities, will 
in time be found to supply very definite wants in various special industries. 

PRICES. 

One of the most difficult matters in any discussion concerning timber 
is to give a just estimate of prices. The price of a given wood, even when 
lumber of the same dimensions and quality is in question, may vary in 
accord with many external conditions. Broadly speaking, as in every 
other business, supply and demand are the chief governing factors in the 
long run. Periods of activity or depression in the business world in 
general have their influence on supply and demand. When, in addition 
to these general conditions, it is remembered that the same wood varies 
in price greatly according to the dimensions and quality (or ''grade," to 
use the technical term of the lumber trade) , it will be seen that any price 
that is not a quotation for a given class of lumber, for a specific time 
and place, can only be a broad approximation. The prices cited for the 
various woods in Part V are such approximations, the maximum and 
minimum being taken from a great many miscellaneous sources from 
transactions that date from the years 1900 to 1915. The lowest prices 
quoted are, in many cases, the prices of mill-run lumber, excluding, of 
course, slabs and culls, at the mills in Manila or in the Provinces, while 
the highest prices quoted are for selected lots of lumber of high grade 
or special dimensions, etc. 

These prices are included only for the purpose of giving a very general 
idea as to what these woods have sold for in the past and should by no 
means be used as a guide by the prospective purchaser as to what he will 
have to pay for these woods at present. The fact that the qualities of 
many of the woods are not yet well known makes a definite statement 
as to prices unsafe, as the price of any particular wood is liable to increase 
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or decrease considerably as its uses or suitability become better known, 
or the supply becomes greater or less. 

It must also be borne in mind that these general prices apply to local 
use and do not apply to exported lumber. The natural factors of export 
mast be considered by the foreign buyer and taken into consideration when 
looking over these figures. Such factors are freight, grade, seasoned 
material, etc. 

The Bureau of Forestry at Manila, P. I., keeps on hand at all times a 
list of all the present lumber manufacturing exporters or those in a posi- 
tion to export and it is advised that any one interested in purchasing - 
Philippine woods write to the Director of Forestry, stating his require- 
ments. In this way the prospective buyer will be put in direct touch with 
all exporting firms and can get definite prices on all classes of material 
of whatever species he wishes to buy. 

GBABZITG KXTLES. 

To enable one not familiar with Philippine conditions to understand 
both the entire absence of anything like grading rules up to very recent 
times and the difficulties of establishing such rules for the local and 
foreign markets, it is necessary to call attention to the salient points of 
the lumber business in the Islands. 

In the first place, there existed during the Spanish regime, and no 
doubt centuries before that, a lumber industry which, though extensive, 
was distributed among a large number of small operators, Filipinos and 
Chinese, each of whom did, so to speak, a hand-to-mouth business over 
a very limited area. More than this, the individual who desired to build 
a house often employed his own men to fell, haul, and saw up his lumber, 
years often passing before he began to build.^ 

To a small extent, logs of fancy cabinet woods and ship timbers had 
already been obtained by Chinese merchants for export to China before 
the Spanish conquest. During the Spanish regime, a few small water and 
steam power mills were built, but they followed to a great extent the 
old system of buying logs and sawing them only to order. Two or three 
steam mills in Manila, the largest in the Islands, founded between ten and 
twenty years before the American occupation, carried some stock of sawn 
and even milled lumber, but their stock of logs was always very much 
greater than that of lumber. The exi)ortation of logs to China was also 
greater than in pre-Spanish times, and occasional small shipments of 
cabinet woods were made to Europe. Add to all these circumstances the 
fact that even a small hand-power shop might have in stock logs of 
several score different kinds and it is easily seen that under such conditions 
grading rules were neither necessary nor even possible. Every sale of 
lumber was an individual bargain, kind and quality of lumber, as well 
as prices, varying with an infinity of local conditions. It was only some 
time after the establishment (about the middle of the past decade) of 
large mills operating in the heavy dipterocarp forests, that there began 
to be put on the market large quantities of sawn lumber of a few abundant 
species, such as red and white lauan, apitong, palosapis, guijo, and yacal. 

The present situation is this: There are tiiree fairly distinct classes of 
operators — (1) the numerous hand-power shops, sawing a number of 

* The writer knows of one Urge honee in a provincial capital, the owner of which gathered 
■ad stored himbcr for sixteen years before besinnins eonstnietion. This is by no means an 
czoaptional. bnt rather a typical, case. 
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different woods, generally to order, and carrying no considerable stock 
of sawn lumber; (2) the small water or steam power mills, working 
along much the same lines, but carrying a stock of some thousands or 
tens of thousands of feet of rough and milled lumber; and (8) a few 
large mills, producing and carrying large stocks of a comparatively few 
species. Shops of the first class are entirely in the hands of Filipinos 
and Chinese, mostly with very little capital; those of the second class 
are run by Spaniards, Filipinos, and Chinese, with a sprinkling of Euro- 
pean or American operatives of the higher grades; while the large mills 
are founded almost entirely by American or European capital and mani^ed 
by Americans; one large mill is owned and operated by Spaniards; one 
(more recently started) by Chinese; and one by Filipinos and Spaniards. 
Early in 1918, a lumbermen's association was founded by representatives 
of all these elements in Manila, but it did not get so far as seriously 
to consider the adoption of uniform grading rules, to say nothing of an 
attempt actually to formulate thenL A more recent and more promising 
attempt has been made by the formation of the Philippine Lumber Man- 
ufacturers Association organized in 1915. 

In 1910, the Government of the Philippines found it desirable to es- 
tablish a lumber depot of its own in order to be able pnnnptly to supply 
seasoned lumber for public projects, such as bridges, municipal and pro- 
vincial government buildings, markets, and schoolhouses, etc Both in 
purchasing lumber and in supplying requisitions, the absence of any fixed 
standard of quality v^as a serious inconvenience. Finally, in 1913, ofi&dals 
of the Bureaus of Supply and Forestry decided to draw up a set of 
rules to govern the business at least of the former Bureau. Such a set 
of rules, based in their main outlines on the rules of the lumbermen's 
associations of the United States, but in detaOs adapted to local conditions 
and to the different character of the woods, was drawn up and submitted 
tentatively to lumbermen. Government departments interested in the use 
of woods, etc It was in no way intended that these rules should be 
forced upon the lumber industry for any private business. At the 
same time it was proposed that they should be adopted for all Government 
purposes. While this latter intention has not so far been put into effect 
by any formal enactment, the Bureau of Supply has largely followed the 
rules both in purchases and in sales to other departments. 

In 1914, the lumbermen of the Province of Zamboanga (where there 
is a larger number of mills than in any other one province) formed an 
organization, and early in 1915 they adopted, with slight modifications, 
the above-mentioned rules. 

The essential portions of the text of the rules are given in Appendix 
No. 3. 

One of the first acts of the newly organized Philippine Lumber Manufac- 
turers Association, referred to above, was to appoint a conunittee on 
grading rules. In fact, the formulation and general adoption of uniform 
grading rules is cited as one of the principal objects of the establishment 
of the association. At this writing, the committee has not had time to 
submit definite rules for the approval of the association. 
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Part n. — ^FSOFEBTIES OF WOOD; METHODS OF COHYEBSIOH; 
WOBEINO AHD FOdSHINQ; PBESEBVATIVE TBEATKENT. 



PKOPE&TIES 01* WOOD. 

To understand the difficulties encountered in converting the trunk of a 
tree into products that shall be serviceable and of pleasing appearance, it 
18 necessary to know something of the phenomena tiiat take place during 
the processes of cutting, drying, and otherwise preparing the raw material; 
and to understand the causes of the varied behavior of wood during these 
processes, the user must be acquainted with the structure of wood and its 
most essential qualities. 

SOFTWOODS, HABDWOODS, PALMS, ETC. 

The woods of coniferous trees (the pine family, or ''softwoods")^ are 
nonporous, generally very straight-grained and of fine and even texture, 
except for certain species that have very distinct alternate bands of softer 
and harder wood in each growth ring. Those of broadleaf trees (deciduous, 
or "hardwoods") are porous, frequently more or less cross-grained, in every 
way of more complex structure and much more variable in color and texture 
than the conifers. Palms, which do not increase in diameter by adding 
successive layers of wood to the outside of the trunk, but start up from 
youth of full diameter size and grow only at the tip, have a thin outer shell 
of frequently very hard and heavy wood showing no rings at all and a large, 
pithy core. Rattans, which are the climbing members of the palm family, 
are of similar structure, but have a proportionately thinner outer shell and 
are much more flexible than the rigid erect palms. Bamboos are giant 
grasses, having hollow jointed stems, with walls ranging from less than 
one-eighth to more than 1 inch in thickness. The wood of the walls is fairly 
uniform except for having a very thin and extremely hard outer skin. 

^Tbe OM of the woxds ''hardwood" and **aottwood^' in a ipeeial Mnae haa beeoma m 
univexial In Ensliah that it cannot ba avoided. The hardwoods axe andentood to be all thoM 
of the broadleaf treea, the softwoods, of the needleleaf trees. No other more satisfaetorr terms 
an available. Thooirh broadly speaUns, the distinetion is not ineorreet, for the latter axe 
xuaiStj, on the averase, Uffhter and softer than the former, yet the ranse of variation within 
each of the two classes is so ffreat that they overlap widely, and the hardest and heaviest 
mnumg the "softwoods" are considerably harder than the softest and lightest amonff the 
''liardwoods." The averase spedile gravity of 26 North American softwoods is 0.S9, that of 
47 hardwoods 0.6S, but over three-foorths of the former have a Usher welfffat than the liffhtcal 
of the latter. .Lonsleaf pine has a specific irravity of 0.68, yellow buckeye and black willow 
only 0.S8. 

Other descriptive terms do not fit In all cases. Some of the pine family or "coniferous* 
trees do not bear cones, nor does "needleleaT* satisfy all eases, for some species of the fkmlly 
have quite broad, flat leaves. 

In the Philippines, as In most other tropical eoantries, these terms are not only less 
•PpUeaUe to the true conditions than In North America, but there is Httle occasion for their 
use. With the exception of two species of pine (Ptnae inmUarU and P. mtrktmi), afanacisa 
iAffothis alba, of the same family), and a few species of the yew family, all Philippine timber 
trees are of the "hardwood," or broadleaf class. Their ranee of hardness is even greater than 
thai of American softwoods and hardwoods combined. The terms "hardwood" and "softwood" 
win, therefore, rarely be used in this work, but rather wood that is hard wiU be described tm 
"a hard wood" or one that is soft as "a soft wood," regardless of scientific or commercial 
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STRUCTURE OF WOOD, 

The palms, rattans, and bamboos do not furnish lumber in the ordinary 
sense of that word. The following discussions of structural and mechan- 
ical properties, therefore, refer only to those v^oods that furnish saw 
timber — that is, the conifers and broadleaf trees. 

Wood is made up principally of very numerous minute fibers and other 
elongated elements Isring, broadly speaking, parallel to the axis of the tree. 
These constitute the chief bulk of the wood, and their thickness, arrange- 
ment, color, etc., determine the general appearance of the grain and texture 
of the wood, except insofar as it is also influenced by the pith rays. These 
are very thin, flat bundles of cells lying at right angles to the axis, passing 
radially from pith to bark between the vertical fibers. They are generally 
much higher — ^that is, "wider" as seen on the face of a radial section — ^than 
they are thick. Pith rays are not generally conspicuous except in a radial, 
or nearly radial, section, where they form the familiar "flake" or "silver'* 
grain so well known in quarter-sawn oak. In a tangential section — ^that is, ' 
parallel or nearly so to the growth rings and therefor at right angles to the 
rays — ^they appear as short, narrow lines, or mere elongated dots, parallel 
to the grain. In woods having very numerous pith rays, these may form 
as much as one-fourth of the total bulk, but in most species they amount 
to less than this. The large rays in oak represent only about one-hundredth 
,of the total number, the smaller ones being hardly or not at all visible to 
the naked eye. Pith rays are most numerous in the conifers; over 15,000 
have been counted in 1 square inch of a tangential section of pine.* 

Microscopic study shows that there are several different kinds of fibers. 
Descriptions of their most conspicuous differences will be found in Part IV, 
"Methods of identification." It is sufficient to state here that they are all 
hollow, that the walls are saturated with water, that water also forms over 
90 i>er cent of the contents of the living cells in the young wood and more 
or less completely fills the lifeless cells in the heartwood. It should be 
understood wherever water is mentioned as being present in wood, that a 
thin watery solution is meant, containing various organic and inorganic 
substances. 

DENSITY. 

The varying weights of different woods when dry do not depend on the 
quality of the wood substance itself, but on the relative thickness of the cell 
walls and size of the cell cavities and pores. The weight of the wood 
substance is nearly the same in all species, being about 1.5 to 1.6 times the 
weight of water. If a dry piece of wood of any species could be subjected 
to a pressure sufficient to squeeze all the air out of it, compacting it into 
an absolutely solid mass, it would then have a weight of nearly 100 pounds 
per cubic foot. Light woods float only because of the relatively large amount 
of air contained in the various wood elements. 

HEARTWOOD AND SAFWOOD. 

All coniferous and broadleaf trees grow in diameter by adding successive 
layers of wood to the outside of the trunk, just within the bark. This young 
wood is less dense and contains a greater amount of sap (water carrying the 
nourishing substances of the tree), and the walls of the cells are thinner, 
than is the case with the more mature wood, in which the processes of 

1 "Timber," by Filibert Roth, BuD. 10. U. 8. Dept. of A»r., Diviaion of Forestry, Wmshinff- 
ton, 1895. ^ 1 
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thickening of cell walls and of deposition of various mineral substances 
have contributed to produce the ultimate dense, hard, deeply colored "heart- 
wood" which we commonly consider as typical of the species. The wood of 
very young trees is generally light colored and porous. In some trees, the 
color changes little or not at all as the tree grows older, as for instance in 
lanete (Wrightia spp.). Of such trees we say that they have no distinct 
heartwood and sapwood. In the great majority of trees, however, there 
begins at a certain age the formation of heartwood, which is caused by the 
infiltration of various substances, such as oils, resins, pigments, mineral 
substances, into the cell walls and, in some cases, also into the cell cavities 
and pores. This process begins over a more or less large area about the 
center and, once well started, keeps about even pace with the growth of the 
tree, so that the surrounding layer of sapwood forms a belt of nearly the 
same thickness during future stages of growth. In young trees of rapid 
growth, the formation of heartwood is slower and the thickness of the sap- 
, wood consequently greater; in old trees, the formation of heartwood is 
proportionately more rapid while the growth of new wood is much slower 
and the belt of sapwood is consequently proi>ortionately thinner. The heart- 
wood, as a general rule, is darker, heavier, harder, and stiffer (but sometimes 
more brittle) than the sapwood. In trees possessing a special odor, white or 
colored deposits in the pores, or other peculiarities, all such qualities are, as 
a rule, more pronounced in the heartwood. Also, it is generally more 
durable as regards both fungus and insect attacks. In trees having no 
distinction of color between sapwood and heartwood, there is generally 
little difference between these in strength and durability; where the coloring 
of the heartwood merges gradually into that of the sapwood, the difference 
in quality is not great; but in those species where there is a sharp line of 
demarcation between dark heartwood and light sapwood, the latter is 
generally very much inferior to the former, especially as regards resistance 
to decay and insect attacks. 

In certain tropical woods there is a further distinction which, though not 
common nor of much importance as regards tiie appearance of the wood, is 
3ret probably of some influence as regards durability. It is often observed, 
especially in species having a very dark heartwood, that there is first a 
narrow belt of sapwood, followed by a more or less broad belt of uncolored 
heartwood, which in turn incloses a core of colored heartwood. This is 
especiaUy notable in camagon and the other species of tiie genus Diospuros, 
It seems that the processes involved in the thickening and hardening of the 
cell walls during the conversion from sapwood to heartwood do not always 
bring with them at once the deposition of coloring matter, but that this 
latter takes place only some considerable time after the formation of the 
heartwood. There is in such woods very little difference between the true 
sapwood and the uncolored heartwood (except that the former seems, in 
some cases, to be more liable to become discolored in drying) so that they 
are generally classed together as sapwood. It is probable, however, reason- 
ing from the general differences between heartwood and sapwood, that this 
uncolored heartwood would be somewhat more durable tiiat the sapwood, 
though it may not be as good in this respect as the denser colored hearts 
wood, impregnated as the latter is with preservatives injected by natural 
processes. This seems to be confirmed by the fact that wood specimens from 
very young trees are often completely riddled by beetles, while specimens 
of the same species from trees much larger, yet containing no colored heart- 
wood, are attacked either not at all or only in their outermost portion — 
that is, the true sapwood. ^OOqIc 
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DOTT HEART. 

All the foregoing statements about heartwood and sapwood are only 
broad general rules. There are exceptions to. all of them. One notable 
exception is so common that it needs mention here; it is often found that 
the inner portion of the heartwood of large trees is distinctly softer than 
the outer, younger part; this is common, for instance, in woods of such 
widely different characteristics as red lauan and molave. It is due to the 
fact that, when young, many trees grow very rapidly, producing large and 
thin-walled cells which form light and soft wood, while later they grow 
more slowly, consequently forming much denser wood. In such trees, when 
fungi and insects gain access to the interior through wounds in the bark, 
rotten knots, fire scars, etc., they naturally penetrate the soft inner wood 
more rapidly than the hard shell that surrounds it. This is one of the 
commonest causes of worm-eaten and **brash," "punky," or "doty" heart 
in overmature trees. However, when not attacked by insects or disease, 
there is no difference to be observed except in the degree of density and 
hardness, as well as sometimes a slight difference of color. Such soft, but 
perfectly sound, heartwood is frequently found, for instance, in dita. 

GROWTH rings; STRAIGHT AND CROSS GRAIN. 

The successive layers of growth have considerable influence both on the 
appearance and behavior of wood. Where the fibers in all layers are parallel 
to the axis of the trunk, the wood is "straight grained" and is generally 
easy to split and to plane either parallel to the growth rings or across 






tiiem — ^that is, in tangential or radial section. But often the fibers in 
alternate layers, instead of being parallel, twist spirally around the truak 
in opposite directions. Such wood may split quite easily between the 
rings — ^that is, tangentially — ^but across the rings, or radially, it will split 
in the manner shown in figure 1. As lumber is in most cases not split» 
but sawn, tiiis is of little importance in the sawmill, but two subsequent 
difficulties arise from this peculiarity. Boards sawn radially from very 
cross-grained woods have a tendency to warp in drying in the fashion shown 
by figure 2,^ which, in the first place, reduces their effective thickness and 
causes additional work in surfacing, and, in the second place, makes such 
pieces difficult to surface for, as the grain runs alternately "up" and "down/' 
planing the wood in either direction leaves a series of alternate rou^h 
and smooth strips. Once well surfaced, however, this feature gives the 
much-admired "ribbon grain." 

The growth rings also vary in color, hardness, and density. Generally, 
where any noticeable differences exist, the inner part of each ring is softer, 

^ It mmt be understood that both this and fig. 8 are exanrerated both as to the depth and 
the resnlarity of the comvations. _^ , _ - ^- 



21 

lighter colored, and more porous than the outer part. The difference in 
hardness and density often causes radially sawn boards to shrink as shown 
in figure 3, causing the same loss of material as in the previous case, except 
that, where not also accompanied by cross grain, the surface will not be so 
difficult to plane. 

WATER CONTENT. 

As remarked above, the wood cells contain water, both in the walls and 
in the cavities. Soft, porous woods contain more than hard, dense kinds. 
Almost without exception, there is more water in the sapwood than in the 
heartwood. Very few accurate data are available on the moisture content 
of Philippine woods, but there is probably no great difference in this 
respect between woods of the Tropic and Temperate Zones. The following 
extract^ shows the variation in water content of different kinds, and of 
sapwood and heartwood of the same kind, among American woods: 



Water lost m drying 100 pounds of green wood in the kiln. 






Sapwood. 


Heart- 
wood. 


PIiMt* eedarB. ©tc _.................._..... ...____... _._........ 


PoundB. 
46-«6 

eo-€6 

40-50 


Pkmnd*. 


PopUu*. cottoDwood, bauwood .... ............... .................. 


40HI0 


Oak, ash, boech, ^lin, m^plei, hickory, ohMtnut, walnut, lycamora .............. 


80-40 







The very low moisture content of the heartwood of pine is due to its 
being almost completely filled with resin; except Benguet pine (Pinus 
huularia) and Tapulau (P. merkitsii), there are no Philippine woods that 
can well be compared with the heavy, resinous ''hard pines" of America. 
With the woods in the second line may be compared such Philippine woods 
as calantas, white lauan, white nato, etc., and with those in the last line 
such as tindalo, molave, acle, and others. The highest figure in the table, 
65 pounds, is equivalent to a moisture content of 185.7 per cent of the weight 
of the resulting dry wood; it is probable that some of the softest and most 
porous Philipppine woods contain even more than this. The lowest figure 
(excepting the special case of heartwood of pine) amounts to 42.8 per cent; 
some of the densest Philippine woods, such as mancono and sasalit, very 
probably contain less. 

MBCHANICAL PROPERTIES. 

The mechanical properties of each wood are closely related to the 
structural peculiarities of the species, in fact, are directly dependent on 
them, except insofar as they are influenced by greater or less moisture 
content. But this relation is not generally evident on superficial examina- 
tion; careful anatomical study of the structure and exact mechanical tests 
are required to demostrate it. Moreover, such tests must be made on many 
pieces, for the mechanical properties of one and the same species vary 
widely in different regions, in different trees from the same place, and 
even in different parts of the one tree. The figures published in tables of 
weights, hardness, strength, etc., must therefore never be taken as being 
exact measures, but rather as close approximations. The more tests of 
different specimens such figures are based on, the more nearly will they 
represent reliable averages. While they cannot safely be applied to single 
pieces, they do furnish safe guides as to the relative qualities of larger 
lots of two or more different woods. 

* From «*TImber/* by FiUbert Roth. U. 8. D«pt. of Acr., Dlr. of FbiMtry. BnlL U, 1»S. > 



22 

WEIGHT. 

The weight of wood is the property which most directly and evidently 
depends on its structure. Dense woods contain more fibers to a given area, 
or thicker walled fibers, or both,, than do less dense ones — ^that is, they 
contain a lar^r amount of material to a unit of volume and so are heavier. 
The presence of resin and other deposits in the cavities of the wood elements 
may also considerably influence the weight. 

The following table * gives the average weights ("oven dry") of Philip- 
pine woods tested in Manila : 



Name of wood. 



Specific 

flrntvity 

(oven 

dry). 



Name of wood. 



Specific 

flrravity 

(oven 

dry). 



Cupanff 

Paloeapifl* 

RedLauanb.. 

Calantas 

White lauan .. 

Almon 

Tanffuile 

Baniiyo 

Balacat 

Narra 

Lumbayao 

Saeat 

Ade 

Palo Maria.... 

Dao 

Apitonff 

Malusray 

Uangaehapuy 



0.286 
.399 
.406 
.443 
.462 
.464 
.490 
.626 
.648 
.568 
.666 
.689 
,607 
.628 
.631 
.632 
.668 



Amnffia ... 

Guijo*. 

Liusin 

Macaaaim . 

Supa 

Molave 

Ipil 

Tindalo— . 

BetiB 

Batitinan.. 

Affoho 

Yacal 

Bansalagin 
Dunffone .. 
Aranira — 

Sasalit 

Alupasr — 
Mancono... 



0.686 
.708 
.710 
.716 
.762 
.784 
.784 
.780 
.792 
.796 
.838 
.848 
.860 
.^ 
.859 
.872 
.961 

L236 



*■ Hiis is the wood described by Gardner and Foxworthy as "mayapis," which name is 
now used for a lauan iShorea aquamata). It should be noted that the specific gravity here 
assigned to it is somewhat Iow» Gardner's test material having been from comparatively 
•mall trees in a lowland hill reffion, while the palosapis now on the market comes from 
larse trees srown on the lower slopes of mountainous regions and is known to be denser 
than the test material. 

*> This fiffure is probably also slightly too low. Most other more recent data indicate that 
red lauan is heavier than the other lauans (except tanguile) and than calantas. Red lauan 
should probably lie between almon and tanguile in this table. 

« The material tested as dungon was of three different lots. The third lot (see footnote. 
Appendix 2, p. 218) was not true dungon. Though its botanical status has not yet been 
aseertained, it is certain that it is of a different species and it is known to have a much 
less dense texture than dungon. The specific gravity here given was, therefore, based on the 
first two lots only. 

In scientific work, weight is generally given as specific gravity — that is, 
the ratio between the weight of a given volume of wood and the weight of 
an equal volume of water. For example, if the specific gravity of acle is 
given as 0.607, this means that a cubic meter of acle weights 607 kilos, 
which, compared with the weight of a cubic meter of water, or 1,000 kilos, 
gives the fraction 607/1000, or 0.607. Or, in English weights and measures, 
it means that the weight of a cubic foot of wood equals 607/1000 of the 
weight of a cubic foot of water — ^that is, 0.607x62.5 lbs. =37.94 lbs.' Owing 
to the great variability of the moisture content and of the shrinkage of 
wood, no data as to specific gravity can be safely used for purposes of 

^ Arranged from data of Bulletin No. 4, Bureau of Forestry, P. I., and from unpublished 
data by Gardner and others. 

'As 1 cubic meter e<xuals 86.814 cubic feet and 1 kilo equals 2.20462 pounds, henee: 
wt. per cu. ft. in lbs. = ^ P^^ ^"- ' qi,iP_^ X2.204 62, wt. per cu. m. in k.. 

which for ordinary purposes gives the simple and convenient divisor 16 for converting weight 
per cubic meter In the metrie system to weight per cubic foot in the English system. Also, 
as the specific gravity is the weight per cubic meter written as a fraction, to obtain the 
weight in the English system, instead of multiplying the specific gravity by 62.5 we can 
write the specific gravity as a whole number and divide by 16. In the example above given, 
the operation woold be simply 607-S-ie=S7.94 lbs. 
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exact comparison unless they are based on the volume and weight in the 
"oven-dry^ condition. In commercial operations, the weight of air-dry, or, 
as it often called, shipping-dry, wood is used and is generally given in 
tables expressing the weight in pounds per 1,000 board feet. (See Table 
of shipping weights, Appendix No. 2.) 

While great weight is in itself more often an objectionable feature than 
an advantage, it generally serves as a recommendation for a wood on 
account of the fact that most of the other and more desirable qualities, such 
as hardness, strength, toughness, and durability, are more or less intimately 
related to it. 

STRENGTH OF WOOD. 

CroBB bending, — One of the most conspicuous and valuable properties of 
wood is that of resistance to breaking when subjected to a bending strain, 
as is a beam when supported at the ends and itself supporting a load. It is 
this property which fits wood to be used in construction in the form of long 
beams where stone cannot be used on account of its brittleness, nor steel 
on account of its great weight and cost. The strength of a beam is directly 
proportional to its breadth — ^that is, length and depth being equal, a beam 
twice as wide as another is twice as strong. It is directly proportional to 
the square of the depth — ^that is, a beam twice as deep as another is four 
times as strong. It is inversely proportional to the length (or span between 
supports), a beam twice as long as another being one-half as strong. 

In tests made by timber engineers, the breaking strength of beams is 
expressed by a fixed formula from the dimensions of the beam (span, depth, 
and width) and the breaking load. The breaking strength of 34 Philippine 
woods under varying moisture conditions is given in Appendix 2, Table I, 
column ''Modulus of rupture.'' 

Crvshing parallel to grain. — This is the stress to which wood is subject 
in pillars, struts, etc. In very short, thick pieces with the load or pressure 
acting squarely on the ends, the resulting strains are very simple and act 
equally on every unit of area in the cross section of the piece. In such 
cases, the resistance of the wood to crushing is very closely related to hard- 
ness. If loaded to the breaking point, the fibers ultimately yield either by 
buckling clear across the area of the cross section, or by splitting in one or 
naore nearly longitudinal planes. In case of long columns, the piece yields 
as a whole in the direction of its least stiffness, becoming concave on one 
side and convex on the other, and finally fails much in the same way as a 
beam under a transverse strain. In such cases, the ultimate strength of 
the column depends more on the stiffness and toughness of the wood than 
on its hardness. The figures in Appendix 2, Table II, are the results of 
tests on short, thick pieces (3i by 3i by 8 inches and 4 by 4 by 8 inches). 

Crushing across the grain, — When a block of wood is compressed between 
two surfaces of area equal to or larger than its own, the grain being 
parallel to the crushing surfaces, the stress to which it is subjected is 
simple crushing and the resistance of the wood to it will be very closely 
related to its hardness. In practice, it is much more common to find a condi- 
tion where the pressure acts only on part of the surface of the wood, as 
where a rail rests on a tie, or the foot of a post on a horizontal structural 
part. In such cases, part of the pressure exerted goes to compress the area 
immediately subject to pressure and part to overcome the resistance to 
bending and shearing of the fibers adjacent to the edges of the area of 
compression. In addition to hardness, the toughness and stiffness of the 
wood also influence the results in such a case. Over large areas and for 
small degrees of compression (about 0.1 inch), the resistance to compression 
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is generally considerably greater than that to shearing and bending along: 
the edge. On small areas, or when the load is sufficient to cause deeper 
compression, the shearing strain often becomes much more important than 
the compressive strain. 

The following data are tabulated from stress sheets for 11 different 
woods tested by Gardner, the loads corresponding to a compression of 
0.1 inch.* 

Strength of 11 Philippine woods in compreaeion across the grain. 



Name of wood. 



White Utoan 

Apitone 

Tanffuile 

Amuffis 

Ouijo 

Ipil 

Supa 

Dnnson 

Aransa 

Yacal 

Molave 



Teats. 



Averace 
moiatore. 



8S.6 
86.0 
86.7 
lb. 9 
86.4 
48.6 
27.1 
25-86 
26.6 
28.6 
42.1 



Average 

specific 

iTfavity 

(oven 

dry). 



Compres* 
sionof 
surface 

inch?!* 



0.441 
.682 
.681 
.681 
.692 
.766 
.716 

(•) 
.806 
.860 
.760 



P^mnda. 

646 

780 

800 

1.100 

1.260 

1.920 

2.060 

2.100 

2.100 

2,276 

2,800 



Shear 



edgem 
(per 
linear 
inch). 



4m 

660 
SSO 
100 
900 

1.000 
1.200 
1.275 
1.860 
1.900 



• Not detennined. 

Shear along grain. — Shearing along the grain takes place when a tenon 
forces out the material at the edge of a mortise situated close to the end 
of a piece, also when a loaded beam bends and, owing to compression at the 
top and tension at the botton, splits horizontally. Conifers, owing to their 
homogeneous structure and straight grain, shear off more easily than broad- 
leaf woods and tiiere is little difference between radial and tangential planes 
in resistance to shearing. The hardwoods, as a rule, shear with more 
difficulty in the tangential plane. In case of species having a pronounced 
alternating spiral, or crossed, grain, the condition is reversed, such woods 
shearing more easily in the tangential plane — ^that is, parallel to the growth 
rings.' Results of tests of Philippine woods in shearing along the grain 
will be found in Appendix 2, Table III. It should be remarked that these 
tests were made without regard to the direction of the planes of cleavage, 
but as most of the woods are of very homogeneous structure, having no 
distinct growth rings, this is of less importance than in the case of many 
American woods. 



^Meefaanlcal Tests, etc., of Thirty-four Philippine Woods, hy B. Gardner, Bulletin No. 4, 
Bnrean of Forestry. 

* These statements apply to wood in general, bat it is possible that in one rsspeet th«y 
may have to be modified when a greater number of tropical woods have been studied and 
tested. As has been mentioned before, cross or spiral grain seems to be more common and 
more prononneed in tropical than in northern woods. This so mneh afPeets the shearins 
and splitting strength that it is qnite probable that the average tropical wood will shear 
and split fully as easily and even more easily in a tangential than in a radial plane. Splitting 
tests made by R. S. Troup, Indian Forest Service, in 1909, point strongly this vray. He 
says: *** * * of the 61 woods tested, the splitting was easier along the tangential plane 
in iS woods, and easier akmg the radial phme in 11 woods, while in the remaining 7 woods 
the splitting force was identical in each plane. * * • Finally, if we take the average 
splitting force for all the 9i woods, we find it to be 7.79 for radial and 2.92 for tangential 
spHtting. • * •" 

It should be remarked that the woods tested by Mr. Troup were of a eharaeter altogether 
similar to that of PUUppine woods, about a doseii being identteal with and the majority 
of the rest closely related to PhUippine species. /^^^^^T 
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Shear ocroaa grain, — Shearing across the strain takes place when two 
pieces joined by a wooden pin slide over each other, thus cutting off the 
pin. The handle of an ax or hammer where it enters the eye, tenons where 
they enter the mortise, and similar parts, are subject to shearing strains, 
but in these there are generally present also bending and twisting strains. 
Shear across the grain is so closely dependent on hardness, resistance to 
transverse compression, and toughness that the fitness of a wood to resist 
transverse shearing can be closely judged from these qualities. No data 
exist of tests of this quality in Philippine woods. 

Tensile strength. — The tensile strength of wood along the grain is very 
great; in yellow pine it is about 17,000 pounds per square inch, a little 
greater than that of cast iron and about one-fifth of that of a high-grade 
of Bessemer steel; but steel weighs about twelve times as much as this 
wood, so that, weight for weight, yellow pine has more than twice the 
tensile strength of steel. In actual construction, wood is hardly ever torn 
in two by a longitudinal pull, for the fastenings at the ends of a timber 
almost invariably pull out through shearing or splitting long before the 
tension is sufficient to overcome the tensile strength of the piece as a whole. 

The following table of tensile strengths is taken from hitherto unpublished 
tests by Gardner. Longleaf pine and hickory have been included as a matter 
of comparison: 

Tensile strength of Philippine woods along the grain. 



Kind of wood. 



Culanfrai 
Capaar. 
Bakicat. 
Tindalo. 

Supa 

Nato.-.- 

Ipil 

Palooapii 
ApltonflT 
Uiisin .. 
Ifalacadi 
Saaalit.. 



Poands 
per 

square 
inch. 



7.940 
9.176 
9.880 
10.250 
11.800 
12,426 
12.670 
12.960 
12.960 
14.760 
14.800 
16.660 



Kind of wood. 



Calumpit 

Acle 

Maeaaelm 

Bensuet pine. 

Yacal 

Lonffleaf pine 

Alnpaff 

Betie 

ICangachapuy. 

Agroho 

Hickory 



Founds 



square 
inch. 



10.400 
10.720 
11,420 
11.640 
16.670 
17.800 
17.600 
20,800 
20.680 
21.890 
82.000 



Across the grain, the tensile strength of wood is very low. It is this 
fact which causes cross grain and knots to constitute a very serious source 
of weakness in large timber. Especially is this the case when such defects 
exist in the lower half of a horizontal beam, which is in tension when the 
beam is loaded. 

STIFFNESS. 

Next to strength, stiffness is the most valuable property in a beam. 
Stiffness is directly proportional to the breadth of a beam — ^that is, a beam 
twice as broad as another is twice as stiff. It is proportional to the cube 
of the depth; a beam twice as deep as another is eight times as stiff. 
It is inversely proportional to tiie cube of the span; a beam twice as 
long as another is only one-eighth as stiff. Stiffness is closely related to 
elasticity, inasmuch as it is constant and measurable only within the 
limit of elasticity. (See ''Resilience and elasticity,'' p. 26.) The relative 
stiffness of woods as determined by tests is therefore indicated by the 
'inodulus of elasticity," a figure calculated from the dimensions of the 
beam under test and the load and deflection at the elastic limit. (See Ap- 
pendix 2, Table I, ''Modulus of elasticity.") 
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TOUGHNESS AND FLEXIBILITY. 

Toughness is a valuable quality easily recognized in working and using 
woods, but difficult to define and measure exactly. The word ''tough" is 
often applied to woods that are difficult to split; but the terms are not 
at all synonymous, as a tough but perfectly straight-grained wood may 
be easier to split than a hard, brittle, and cross-grained one. A brittle 
wood is one that breaks more or less suddenly and completely soon after 
deformation beyond the elastic limit, so a tough wood may perhaps be 
best described as one that resists complete rupture under deformations 
considerably beyond this point. Accordingly, it is measured in one way 
as the "work to maximum load," a figure calculated from the point of 
complete failure of beams in bending tests, expressed in pounds per cubic 
inch. Another measure of toughness is the resistance to breaking under 
repeated bfows of a hammer which is dropped on a beam from increasing 
heights; the relative "resistance to impact" is expressed as the height in 
inches through which a hammer of given weight must drop to cause 
complete failure or a certain permanent deflection (''set") of the piece. 
Probably the best measure of toughness is derived from torsion or twists 
ing tests. For torsion tests, a cylindrical specimen with square ends is 
held in a lathelike machine, of which the headstock revolves, the sta- 
tionary tailstock containing apparatus for measuring the force exerted 
to produce complete rupture. Torsion involves transverse and longitudinal 
shear, transverse compression, and longitudinal tension of the fibers; it 
therefore is more representative of the complex stresses occuring in actual 
practice than are other tests designed purposely to measure each one of 
these separately. No tests have been made of Philippine woods as to 
toughness. Relatively one to another, some indication of their toughness 
may be gained from the figures given in Appendix 2, Table I, under the 
headings of "Modulus of rupture" and "Modulus of elasticity." Taking into 
account the facts that practically all woods are most plastic and flexible 
when green and stiffest when dry, that the quality of toughness is there- 
fore best demonstrated when the wood is dry, and that toughness is the 
ability to be deformed without rupture when loaded beyond the elastic 
limit, the best indication of this quality that can be derived from these 
tables is by observing the relative difference between modulus of rupture 
and modulus of elasticity in the last column, "Moisture under 20 per cent." 
That is, a wood having a high factor of stiffness (modulus of elasticity) 
and a low factor of strength (modulus of rupture) will, broadly speaking, 
be less tough than one with a relatively lower factor of stiffness and 
higher factor of strength. 

RESILIENCE AND ELASTICITY. 

Resilience or elasticity is the power of a body, when deformed by any 
stress, of returning to its former shape when released. No substance is 
perfectly elastic, but many are practically so up to a certain point, which 
is called the elastic limit. Up to this limit, equal increases of load will 
produce equal increases of deformation, but the body will return to its 
original form when the load is removed; beyond the limit, an additional 
unit of load will cause more than the proportionate increase of deformation 
and the body, when the load is removed, will not return completely to its 
original form. In very hard, brittle, and almost perfectly elastic sub- 
stances, such as glass, the limit of elasticity almost coincides with the 
maximum strength — ^that is, a glass rod, when bent a very little beyond 
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the elastic limit, snaps off. In flexible, tough substances, such as rattan, 
the elastic limit is low and the breaking limit very high. No wood is as 
brittle as glass, though some, within small limits, are equally elastic, and 
few or none are as tough and flexible a)8 rattan. A given wood may be 
very hard and tough and yet not elastic or "springy." A thin piece of 
Dungon, for instance, which is very hard and tough, and heavier than any 
American wood, can be bent almost like sole leather, but, like leather, it 
stays bent instead of springing back to its original form. * 

PLASTICITY. 

Plasticity is the opposite of stiffness and of elasticity or resilience. All 
woods are more or less plastic when deformed beyond the elastic limit — 
that is, they acquire a permanent set when loaded beyond this point. Heat 
and moisture increase plasticity greatly. For this reason steaming and 
boiling are employed in the manufacture of bent-wood furniture, carriage 
shafts, felloes, boat ribs, pressed imitations of carving, etc. Plasticity 
is not the exact opposite of hardness, but hard woods are, as a rule, less 
plastic than soft ones, for the greater amount of material per unit of 
volume naturally resists deformation, whether by bending, stretching, or 
compression, more than does the less dense material of softer woods. 

HARDNESS. 

Hardness is a property that is recognized and roughly compared even 
more readily than toughness, but equally difficult to measure. It has been 
defined as resistance to indentation and to abrasion or scratching. The 
woodworker defines it as resistance to penetration by tools, which really 
means either or both indentation and scratching, as well as cutting, accord- 
ing to the kind of tool used. Hardness tests have been made by abrasion 
with sandpaper or sand blasts, by indentation with tools of various forms, 
and by scratching. The test used by the United States Forest Service 
consists of measuring the load necessary to imbed a steel ball 0.444 inch 
in diameter in the surface of the wood to half its diameter, trials being 
made on end grain and on radial and tangential sections, the average of 
the three being considered the measure of the hardness. Gardner^ used 
the following method: 

''Representative samples of the various species were selected, • • * 
seasoned, and one surface of each carefully smoothed. Across the grain 
of each smoothed surface a hardened steel point was drawn, with a pres- 
sure of 3.3 pounds. The depth of the scratch produced was considered a 
measure of hardness. On such woods as ebony and bansalagin, the steel 
point had very little effect, while on California redwood and calantas it made 
a ragged scratch one thirty-second of an inch or more in depth. • * • 
CaliK^rnia redwood and Oregon pine are placed in the following list to 
give an idea of the relative hardness of American and Philippine woods:" 

Hardness of SO Philippine woods. 



Very hud: 


Hud: 


Moderately bard: 


Soft: 


Bbony. 


GnUo. 


l£liuBantol. 


Lambayao. 


Bansalaffin. 


Tindalo. 


Balaeat. 


SumUt. 


Taeai 


Banuyo. 


Oregon pine. 
White lanan. 


Liusln. 


Molavtt. 


Tanffuile. 


Bctia. 


BaUtinan. 


Saeat. 


Paloaapie. 


Danson. 


Maeaasim. 


Narra. 


Very soft: 


Armagm. 


Amiuris. 
PaloMaria. 
IpiL 
Malusay. 




Calantas. 
CaHfomia redwood. 



> Bulletin No. 4, Bnreaa of Forestry, Manila, 1907. 
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ErraCTS OF M0I8TUBE ON MBCHANIGAL FBOFBRTIE& 

All mechanical properties of wood are strongly influenced by the greater 
or less moisture content of the wood.* In fact, it influences the strength 
of timber more than does any structural peculiarity, excepting only de- 
cided imperfections, such as large or numerous cracks, bad knots, etc. 
That the presence of moisture in wood will increase its weight is self- 
evident. That wet wood is softer, more flexible, and less resilient than 
dry wood is a matter of common observation. Beside this, mechanical 
tests show that wet wood is weaker in bending, crushing, and shearing tests. 
Only in tension tests is the strength very little affected by the moisture 
content. 

All of these statements refer to the natural water content of the wood. 
Air-dry wood may reabsorb moisture from the atmosphere or may even 
be soaked until it contains as much water as in the green condition, with- 
out becoming weaker tlmn it was when green. Kiln-dry wood, on the other 
hand, and wood that has been steamed, on being resoaked will become 
even weaker than in the natural green condition. The higher the tem- 
perature at which it has been dried, or the greater the steam pressure 
to which it has been subjected, the more serious is this effect. Where 
strength' is of more importance than freedom from shrinking, as in struc- 
tural timbers, wood should therefore be kiln-dried only to a point where 
the moisture content will correspond to that of tiie thoroughly air-dry 
condition, nor should it be subjected to steam at high pressures. 

DRYING. 

Wood begins to lose water as soon as the tree is felled, or girdled.' The 
first to evaporate is the free water contained in the cells and pores, which 
is by far the largest part. When this is gone, the water that saturates 
the cell walls begins to evaporate. Tests of throughly air-dry timber, 
both in America and in the Philippines, show that it still contains from 
7 to 15 per cent of moisture, the average being between 11 and 12 per 
cent. If air-dry lumber is heated in an oven to tiie boiling point of water 
and weighed daily until no further loss of weight is observed, it is called 
''oven-dry".' If then again exposed to the air, oven-dry lumber reabsorbs 
a certain amount of moisture, but not quite as much as it contained in the 
air dry state. 

Experiments made by the United States Forest Service* show that the 
"fiber saturation point'' — ^that is, the point at which the free water in 
the cell cavities and pores is completely evaporated and the evaporation 
of the water saturating the cell walls begins — corresponds to a moisture 

* For amount and distribation of water in wood, see p. 21. 

'VThen a tree is sirdled, the lou of water is very rapid at first, as the leaves continue to 
draw moistnre from the tr^pk and to evaporate it until they die and fall off. The same effeet 
is obtained by leavinir the trees intact for some days or weeks after fellins, instead of trimming 
them at once. Lumbermen in America, who have had trouble with logs sinking in the riven 
where they were carried from forest to miU, have found that by this method the proportion 
of "sinkers" was very much decreased or even reduced to nothing. 

It should be noted here that tropical trees are not always easily killed by girdling, for 
various species have the faulty of completely healing a girdling wound, unless the bftrk and 
wood are cut away to an unusual width and depth. 

'This is the condition aimed at in scientific tests and on which are based the vmhicB of 
the specific weighU of "dry wood'* obtained from such tests. Speaking absolutely, there is 
no such thing as dry wood, for, if heated above the boiling point, more moisture is gradually 
given off and finally chemical destruction begins before all the water is driven out. 

* Effeet of Moisture upon the Strength and Stiffness of Wood, by H. D. Tienuum, U. S. 
Department of Agrieultore, Forest Service Rulktin No. 70, 1906. r^ ^ 
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content ranging in various woods from 22.5 to 31 per cent/ Also, that 
shrinkage begins at this point, no appreciable amount of shrinkage tak- 
ing place in most woods during the evaporation of the water in the cell 
cavities. 

The rapidity of evaporation is influenced by many factors, some in- 
herent in structural peculiarities of different woods, some due to various 
methods of treatment. As a rule, light, soft woods dry out more rapidly 
than dense, hard ones. Water evaporates twice as fast from a radial 
section (^rift" or "quartered" face) and four times as fast from a cross 
section as from a tangential section ("flat" or "slash" face). Thin boards 
dry out rapidly and completely, soon reaching a state of equilibrium, after 
which the only changes are the slight amounts of absorption or evapor- 
ation that take place in consequence of changes in the surrounding at- 
mosphere. In large timbers, many months or even years are required to 
evaporate the moisture from the interior.* Roth' state than "an 1-inch 
board dries more than four times as fast as a 4-inch plank and more 
than twenty times as fast as a 10-inch timber." Squares in which the 
rings run diagonally season most evenly, though they generally shrink to 
a diamond shape (see fig. 6) ; squares cut with the rings parallel to two 
sides are deformed less, but are more liable to check on the two tangen- 
tial faces. This is due, of course, to the fact above mentioned tiiat shrink- 
age is greater in the tangential than in the radial direction; the diagonal 
grain squares have all four faces of the same character, midway between 
radial and tangential, so that both evaporation and shrinkage take place 
evenly on all of them. 

Shrinkage. — ^When the process of drying reaches the fiber saturation 
point, shrinkage begins. If wood were a homogeneous substance, this 
would affect only its size and not its form. A pressed brick, made of 
well-ground and evenly tempered clay, shrinks equally in all directions, 
without any distortion. Wood not only shrinks to varying extents in 
different directions, but shrinkage may be, and generally is, irregular 
even in any one direction. Lengthwise, wood shrinks only about 0.1 
per cent,* but across the grain, from 2 to 14 per cent. Moreover, the 
transverse shrinkage lis about two times as great tangentially (along 

^ It is of Interest in this connection to note that the lowest fiber saturation point ascertained 
was that of the heartwood of loblolly pine, a phenomenon analogous to the very low water 
content of heartwood of pines in the table cited on p. 21. 

■An extreme illustration of the fact that large pieces of very dense wood do not dry 
thonraghly even in years is the following: About 1909 the Bureau of Forestry obtained a 
very laxge log of camagon which had been felled some thirty years before. The log measured 
62 feet in length, 80 inches average diameter at the butt, and 20 inches at the top ; it weighed 
14,168 pounds. The log was whipsawed (there was no mill in Manila that would take the 
risk of sawing it by machinery) into boards ranging from 1 to 2 inches. No exact tests of 
weight were made. One of the largest planks, li by 26 inches by 10 feet, was weighed on 
two occasions and a very slight decrease in weight observed. What is equally good proof, 
however, of loss of moisture and consequent shrinkage, is that practically every piece checked 
and warped more or less, one of the worst cases being that of a short piece 1 inch thiok by 
20 inches wide which warped nearly li inches. 

• Timber, by Filibert Roth, U. S. Department of Agriculture, Division of Forestry, Bulletin 
No. 10, 1896. 

* ''Timber: an Elementary Discussion of the Characteristics and Properties of Wood," by 
Filibert Both, Bull. 10, U. S. Dept. of Agr., Div. of FoNStry, Washington, 1896. Even within 
this very small Umit, there is a slight difference between sapwood, or young wood, and old 
wood. This explains the frequently observed phenomenon of "spreading" on ripping in two 
a board containing mature heartwood in the middle and younger wood or sapwood along the 
edges and also the fact that logs, ties or other heavy timbers sometimes cheek at the ends, 
the separate parts spreading like prongs until. In extreme cases, the timber splits through 
Hs whole length. Digitized by GoOglC 
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the rings) as it is radially (across the ringrs). This difference is doe, 
at least in great part, to the fact tiiat in the radial direction the pith 
TAjs act like thousands of little struts that resist being compressed longi- 
tudinally. Sapwood and young wood generally shrink more than old 
heartwood. Add to these the irregularities caused by crossed and curly 
grain, by alternate hard and soft rings, and by the regional disturbances 
from knots and other interruptions of the normal straight course of the 
fibers, and it is easy to see that the probability of a given piece of timber 
warping is at least as great as that of its drying straight. 

The amount of shrinkage varies greatly in different woods. Very few 
exact data are available for Philippine woods. Tests of about 35 woods 
made by the U. S. Forest Service ^ show the following maxima and minima 
of shrinkage from the green to the oven-dry condition:' 





Shrinkage of American woods. 








Maxi- 
mum. 


Itiai- 
mwL 


Radial 





Percent. 
8.6 
14.2 
2L2 


PcromL 
2.1 


Tangential __. ___ 


4.9 


Volume 


7.0 







It is a common, but erroneous, belief that all soft woods shrink more than 
do the harder ones. This impression is probably due to the fact that 
they dry out and shrink more rapidly, so that the shrinkage is more easily 
noticed, and also to their being often used very green for cheap and tem- 
porary work, while the harder woods are generally at least partly seasoned 
and so do not open up so much after finishing. 

Figure 4 shows the effect on a round log of the excess of tangential 
over radial shrinkage. From the same cause the boards on either side 
of the heart of a log tend to warp outward as 
shown in figure 5. In figure 6 are shown the 
various ways in which squares cut from different 
parts of the log will act. (The hollowing of 
the faces is due prin- 
cipally to another cause, 
which is explained fur- 
ther on.) The square 
a will check on all four 
faces; 6, which has the 
growth rings running 
r*\* A diagonally across it, 

^^y* ^' will be distorted into a 

diamond; c, which has 
them at right angles to its faces, will not be distorted, but will become 
narrower one way than the other, and d, which is part sapwood and 
part heartwood, will shrink more in the outer than in the inner half.* 

» Forest Service Circular No. 218. 

*A freshHsawn 1-inch plank of ^ijo (a wood comparable to the oaks in weiffht snd 
hardness) donated to the working collection of the Philippine Bureau of Forestry in FebmaiTi 
1911, was exactly 48 inches wide ; exposed to the air under an open shed, it shrunk to a Httk 
over 46 inches by Ausrust, 1911 ; during the extraordinarily dry, hot spring of 1912, it went 
down to exactly 46 inches, a total shrinkage in width of %\ per cent ; afterwards it reabsorbed 
some moisture and in February, 1918, it measured 461 inches. 

* In some species, in accord with the general rule that hard woods shrink more than loft 
ones, the hard heartwood shrinks even more than the softer sapwood ; in such cases, the squsi* 
d would become narrower in the inner, not the outer, portion. 
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When a fresh-cut timber is exposed to the air or to artificial heat» 
water naturally evaporates first from the surface. A thin outer layer 
may be almost perfectly dry while the interior remains nearly ^een. 
Let us suppose a heavy timber to be dried approximately as far as the 
dotted line in figure 7. This outer shell cannot, of course, shrink except 
within its own thickness, for to contract as a whole it would have to 
compress the wet core. So, being partly dry, it hardens or ''sets" in the 
form and size determined by its own shrinkage and by the size of the 
core. This is called ''casehardening." Generally, the shell cracks more 
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or less deeply from the surface inward (See fig. 6. Or-d,) Straight^ 
grained woods that split easily check deep and wide in a few places. 
Cross-grained woods become covered with a network of fine ''superficial 
season checks." When the interior of the piece begins to dry out, it 
shrinks in its turn and tries to pull the shell with it. If the wood is one 
of a loose structure, that does not become very hard and stiff in drying, 
the shell follows the core and the season checks close sometimes so 
completely as to show only as fine lines.^ Since the four comers of the 
shell are stiffer than the fiat sides, they shrink less than the faces and 
these become more or less hollow, as shown in figure 6. If, however, the 
wood is one that sets very hard and stiff, the shell refuses to follow 
the core and the latter, trying to shrink and restrained by the stiff 
shell, has to split internally, as shown in figure 7. This is known as 
"internal checking" or "honeycombing." It occurs most easily in woods 
having large pith rays, like the oaks, and in dimension timbers. It is 
likely to be worse in fiat-sawn than in quarter-sawn boards; in the 
former the pith rays, running at right angles to the faces of the boards, 
prevent these from following the shrinkage of the core, while in the 
latter they present no obstruction to shrinking through the thickness of 
the board. But severe honeycombing sometimes takes place in quarter- 
sawn oak. 

The more rapid the process of drying is in the beginning, the more 
pronounced is the casehardening. It is worst when fresh-sawn wood 
is exposed to the sun, or placed in a steam or fire heated dry-air kiln. 
It is on this account that most of the earlier attempts to kiln-dry 
refractory woods were unsuccessful In kilns where hot moist air or 
steam is admitted, casehardening is largely or entirely prevented. Most 
woods dried in the open air, but not exposed to the sun, will not case- 
harden enough to do any harm; but if a large timber is dried, even slowly, 
and then sawn into boards, the outer boards will warp as shown in fig^ire 
8, on account of the fresh, soft surface so exposed shrinking more than 

^When a iliKhtly checked lurfaee of an insufficiently seasoned piece has been filled and 
painted or varnished, this subsequent contraction often squeezes the filler and varnish out, 
eaosinff it to rise in narrow ridses above the surface. * J^ 
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the old, hard one. This often happens even in 2-inch or thinner boards 
that are resawn after partial or complete seasoning. A certain amount 
of casehardening, though very little, probably takes place under almost 
any circumstances. To this it is due that even seasoned boards, if re- 
surfaced, again shrink a little. The hardened outer 
surface being removed, the fresh exi>osed surface 
perhaps loses a very small additional per cent of 
moisture and, being released from the restraint 
of a part of the ''shell," shrinks a little more.' 
Increase of strength. — So far there have been 
considered in connection with the removal of 
moisture from wood only the changes of size and 
form that take place in drying. There are two 
gmm ^ other important results of seasoning — wood becomes 

rsy, o* much stronger in the dry than in the wet state 

and also much more durable. 
Wood becomes stronger when dried, both absolutely — that is, in qual- 
ity — and relatively — ^that is, in proportion to its dimensions. The dry 
fibers in themselves are harder and stiffer than when wet and, moreover, 
they cohefre more strongly. Relatively to its size, a dry stick 1 inch 
square is stronger than a wet one of the same size because, owing to the 
shrinkage that takes place, there is a considerably larger number of 
fibers per unit area in the dry stick. Roughly speaking, air-dry wood 
containing* 12 per cent moisture is from one and one-half to two times 
as strong as when green; kiln-dried to 8.5 per cent moisture, it is two 
to three and a half tinies as strong; and kiln-dried to 1 per cent of 
moisture, a piece of spruce was found to be four times as strong as a 
green stick of the same size." Keeping in mind, however, the fact that 
kiln-dried lumber reabsorbs from the atmosphere an amount of moisture 
almost or quite equal to what it contained in the air-dry state, it is 
evident that the ratio given for air-dry lumber is the one that bias the 
most practical value. Also, it must be understood that this applies to 
selected pieces of moderate size; investigations of the U. S. Foreist Service 
show that, in clear pieces up to 2 by 2 inches, the strength invariably 
increases as the moisture content is lowered, but that above this size, the 
increase in strength is very irregular. In large pieces, due to internal 
strains and both internal and superficial checks caused by irregular drying 
and shrinkage, the proportional increase of strength is generally much less, 
and in badly checked pieces there is often even an actual decrease from 
the green to the dry state. An illustration of this may be seen in the 
figures for various degrees of moisture content in molave. Appendix 2, 
Table I. Molave is a wood peculiarly subject to checking in the course of 
drying. 

Decay. — ^Wood is more durable when thoroughly dried, because decay does 
not take place without moisture. All forms of decay in wood are caused by 
bacteria or by fungi, principally the latter. Fungi are plants whose soil 
is vegetable or animal matter and, like other plants, they require oxygen, 
water, and a certain degree of heat, though many of them require little 
or no light. Deeply and permanently submerged in water, or buried 

^ The faet is well known to woodworkers. A lumberman in Manila reports the ease of • 
▼ery wide and rather thick molaye table top which, on beins replaned on both sides, shnak 
a few millimeters in width. 

s Effeet of Moisture on Strength and Stiftness of Wood, H. D. Tiemann. 
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80 decip as to prevent the access of air, wood does not rot, because the 
fan£:i are deiprived of oxygen; exposed to the air, but protected from 
water, it does not rot because the fungi can obtain no moisture. 

Different kinds of decay are popularly known as ''bluing'' or ''sap stain," 
as "wet rot^ and "dry rot" Bluing, which is common in the sapwood of 
conifers, in cupang and other light-colored woods of the narra family, 
in the almost invariably white woods of the lanete family, in white nato, 
etc., is caused by certain fungi, or in some cases perhaps bacteria, which 
apparently attack only the contents of the cells, but not the cell walls, so 
that bluing affects the appearance of the wood, but has very little, if any, 
effect on its strength. 

Wet rot and dry rot — Wet rot is the decay that takes place where the 
presence of moisture; is more or less evident to the eye. The fungi that cause 
it grow through all the elements of the wood and more or less completely 
destroy the cell walls, bringing about in time the entire disintegration of 
the wood. 

Dry rot is not essentially differefnt from wet rot; the fimgi that cause 
it are such as can live and grow with only the small iamount of moisture 
present in apparently dry wood or supplied by the surrounding atmosphere. 
From these statements it will be seen that seasoning or drying wood, 
provided it is done early and rapidly enough, not only absolutely prevents 
decay (unless the wood be again subsequently subjected to moisture), but 
that even incipient decay may be stopped by subsequent drying. 

Weathering. — In addition to the forms of decay properly known as rot, 
there is one other cause of the destruction of wood, namely "weathering." 
This is probably a purely chemical process of oxidation, sometimes hastened 
by the abrasive action of sand or dust laden winds, but it is merely super- 
ficial and generally so slow as to be negligible when compared with the 
action of decay or of insects. Only in very dry and windy desert reg^ions 
is the abrasive action of sand an appreciable factor in the destruction of 
timber. 

Insects, — Dry wood is less liable to be attacked and destroyed by insect 
enemies than is green or moist wood. This is probably due principally to 
the fact that the green wood is softer and partly, also, to the nutritive 
elements being easier of assimilation than those of dry wood. It is certain 
that both various fungi and some insects work only in living tr^es, dying 
or abandoning the wood, as the case may be, when the trees are felled or 
when the wood is sawn up and seasoned. 

Surfacing and finishing. — ^Finally, not only can dry wood, on account of 
its greater hardness and density, be surfaced more perfectly and given a 
smoother finish of paint or varnish, than can green wood, but the finish is 
more intimately incorporated into it and so is less likely to peel off, crack, 
or become dim as it so commonly does on unseasoned wood. 

Benefits of drying. — ^To summarize the advantages of drying timber: 

1. It decreases the weight, almost always an advantage, as great weight 
is desirable in wood only for certain special uses. 

2. By bringing about the maximum possible shrinkage, it lessens the 
liability of future changes of form or size. 

8. It increases the strength very largely, at least in selected clear pieces. 

4. It prevents or arrests decay, unless the wood is subsequently subjected 
to moisture; but even under the most severe conditions, a well-seasoned 
piece begins to decay more slowly than a green one. 

6. It lessens the liability to attacks by insects. 

Digitized by CjOOQIC 
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6. It increases the capability for receiving and retaining a fine and 
permanent finish. 

The methods of drying wood are discussed under ''Seasoning/' p. 39. 

FELLING AND TBANSFOBTATION OF LOGS. 

Opinions vary widely on the influence of the time of year and other exter- 
nal conditions on the processes of manufacture, especially as regards the 
first step, the felling of the trees. Three points aref to be kept in mind 
in discussing this matter: (1) The effects of natural moisture content and 
of external influences on the log during the interval between felling and 
sawing; (2) the greater or less difficulty in sawing logs under various con- 
ditions; and (3) the effects of moisture content and of external conditions 
(temperature and humidity) on the first steps in the process of seasoning. 

Most producers arid consumers state that timber seasons better during 
certain months than in others, but as some connect this with the rainy or 
dry seasons, others with the hotter or cooler seasons, and still others favor 
certain months with no apparent regard to humidity and temperature, it 
is impossible to draw any conclusions from such conflicting testimony. It 
would seem extremely probable that in regions having a long and pronounced 
dry season, this must have more influence on the moisture content of a 
tree than would the temperature, and this belief is confirmed by the 
following:* 

''It is generally supposed that trees contain less water in winter than in 
summer. * * * This is not always the case. Some trees contain as 
much water in winter as in summer, if not more. The average weight of 
lodgepole pine ties of the same size cut at Bozeman, Montajia, in June, 
1902, was 157 pounds; in July, 144 pounds; in August, 150 pounds; in 
September, 157 pounds; in October, 164 pounds. It is probable that this 
increase would keep up throughout the winter." 

When it is remembered that the moisture content of a living tree may 
be influenced by at least five factors, viz., characteristics of the species, 
season of greatest growth, soil moisture, atmospheric humidity, and tem- 
perature, it will be seen that it is impossible to lay down any general rule 
as to the time of year when a log may be expected to contain the least 
water, especially in a country where, as in the Philippines, all the above 
factors except that of temperature are extremely variable. 

As regards transportation, whether by skidders and loaders, railways, 
ships, or by rafting, it is an advantage, on account of the lessened weight, 
to have the moisture content of logs as low as possible. For sawing, on the 
other hand, there is probably no doubt that the gre€fner the log, the better. 
Especially with high-speed band mills, wet wood saws more easily than dry. 

The influence of greater or less moisture content and of external con- 
ditions on the first steps of seasoning are discussed in connection with 
the subject of seasoning. 

In one case certainly, namely, if logs must remain some time in the 
forest, it is better to fell them at the beginning of the dry season, as the 
rapid drying out of bark and sapwood, regardless of the slightly greater or 
less moisture content of the interior, will make them less liable to fungus 
and insect attacks. This, of course, is of no importance' in species having 
a large and very durable heartwood; in fact, it is an ancient and widely 
known practice in the tropics to leave logs purposely in the forest until 
fungi and insects have completely removed the sapwood. 

^ BcMonlnff of Timber, hf Hermann too Schrenck, U. S. Dept. of AsricuHare, Banaa of 
Tormtrj BnlL No. 41, ItOS. ^^^^^^-^1 
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PAINTINO ENDS OF LOGS— 8 IRONS. 

Another ancient practice which the haste of modem operations has, in 
most parts of the world, caused to be forgotten or at least neglected, is that 
of painting the ends of logs. This has two purposes — ^the prevention of end 
checking, by retarding the excessively rapid evaporation of moisture from 
the cross section, and the exclusion of the germs of decay. Liquid tar, 
either hot or cold, or any very thick oil paint are the most efficient materials 
for this. In the teak forests of the Orient^ a thick paste of clay and 
buffalo dung is often used. Now that there is a general tendency to com- 
plete utilization instead of merely great production accompanied by equally 
great waste, the practice of painting ends of logs is again being applied. 
At least one firm in the United States, who own their forests and carry 
oot themselves every step from felling to seasoning, paint the ends of all 
logs, regardless of species, immediately after felling and bucking. In this 
case the object is not so much to prevent checking, as the logs do not remain 
long either in the forest or in the yard, but to exclude the possibility of: 
billing and other forms of decay. 

End checking, followed by deep splitting, in logs and large timbers can be 
very much lessened by the use of 8 irons and crimp irons. 8 irons are 
thin strips of iron of narrow wedge-shaped cross section bent in the form 
of the letter 8. Crimp irons are sunilar strips bent into a continuous wavy 
form by running them between cogwheels. When checks first begin to show 
in the ends of logs, posts, ties, or other heavy timbers, these irons are driven 
into them at right angles to the largest and longest checks. It is evident 
that this cannot prevent checking, but it effects a more important end, 
namely, to prevent the checks from opening and so extending deeper into 
the piece. 8 irons are used very extensively on railroad ties in Europe, as 
well as on bridge and other large structural timbers. Their use would be 
of great value in the Philippines on export logs and flitches. As they extend 
only an inch into the end of the log, the waste caused by digging them out, 
or sawing off the end of the log, is negligible compared to that which 
would be caused by deep splitting. Similarly, when it is considered how 
often railways ties have to be removed, not for decay or mechanical wear, 
but on account of splitting, it is evident that the expenditure of from two 
to four 8 irons on a tie that is seen to be checking while still in the tie 
pile, to say nothing of large pieces such as bridge timbers and piling, is 
a very cheap form of insurance against total loss. 

SQUARINQ LOGS. 

Since the first man split and hewed a single plank out of a trunk, the 
practice of squaring logs before sawing has been almost universal in all 
primitive lumbering operations. Where trees are abundant and the util* 
ization limited, the waste was of no importance compared with the saving in 
transportation and the convenience of sawing the log into a number of boards 
of equal width. Where transportation has to be over great distances or is 
for other reasons very expensive, this may justify the waste even under 
modem conditions, especially in the case of ik^kkIs having a large and very 
poor sapwood; in fact, in such cases the waste in squaring is relatively 
small. But close utilization, aided by modem methods of sawing and 
seasoning, demands that the whole log be used with no waste but what 
is unavoidable. How great the waste is in squaring can be seen fr<»n 
the fact that, to square a perfect cylinder, four-elevenths of its volume 
are removed. If a straight, round log be hewn on four faces so as to r^uce 
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it to a roughly octagonal shape, the/ loss is much less; but considering taper, 
crooks, and other irregularities, it is easily seen that in squaring a log 
the loss may approach or even exceed one-half the total volume. Moreover, 
squaring brings with it other indirect causes of loss. A squared log is 
most likely to check deeply in the middle of the hewn faces (see fig. 6, 
a) Just where the checks will do the most damage. Or, if it is of a 
species frequently having large heart cracks (so common, for instance, in 
ipil) and these are situaterd diagonally, every board they reach will be split, 
whereas in the round log the sawing can often be done parallel to the 
biggest crack, so that the defect will be confined to a few boards. Quarteir- 
sawing a squared log, except to a limited extent after the ''cant resawing 
method," is gefnerally out of the question, as the resulting waste would be 
two or three times as great as in the original round log. 

SEASONINQ IN THE LOG. 

Practically all lumbermen are agreied that, with the exception of the 
slight loss of weight, thefre is no advantage in long seasoning in the log. 
The slight amount of drying that takes place in no way compensates for 
the severe surface checking, splitting of ends, and damage done by insects 
and fungi. This refers, of course, to logs lying in the forest or piled in 
the mill yard. With logs rafted to their destination or dumped into a log 
pond and left in the water until ready to be sawn, the case is different 
Logs wholly or almost wholly submerged in watefr suffer no damage from 
insects and littlef or none from rot, while all manufacturers are agreed 
that they saw more easily and that the lumber sawn from them seasons 
more evenly and, it is claimed by many, even more rapidly. The more 
quickly logs are taken from the stump to the water, and the less tdme passes 
after their being taken from the water and before sawing, the less the 
logs will deteriorate. Timbers known to stain badly in freish water or salt, 
and those known to be easily attacked by teredo iii salt-water log ponds, 
should, of course, remain in the water as short a time as possible. 

SAWINO. 

Previous to the American occupation, there were in. the Philippines only 
a few small water powefr and steam sawmills. Probably 99 per cent of 
all timber was whipsawn. In spite of the fact that there are now a number 
of large American steam sawmills, a very great amount of lumber is still 
sawn by hand, not only in those inaccessible parts of the provinces that 
machine-sawn lumber has not yet reached, but in Manila itself. The most 
skillful sawyers, as a rule, are Chinese. That they are still able to com- 
perte with machinery is due to two causes: First, that they can easily supply 
small lots of material in odd sizes for special jobs, and, second, the extremely 
close utilization practiced by both sawyers and consumers. In the Filipino 
and Chinese hand-power sawmills thefre is almost no waste except end 
trimmings and sawdust. Extremely thin saws are used^ and slabs and 
edgings utilized to such an extent that the average yard rarely has any 
firewood for sale. An instance of close utilization by consumers is the 
fact that the slabs from squared logs (which, of course, are flat, but have 
one sawn and one rough hewn face) are used for tops, backs, and bottoms 
of wardrobes and other furniture. 

^ The writer foond in Chinese lamher yards whiptaws that ent a kerf of only 0.076 (lea 
than 1/lS) of an inch, whereat the kerf of various vertical gang saws» bud saws, and dreolsr 
sawa nnsed fiom 0.14 to over 0.S of an inch. Digitized by GOOglt 
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In the poweir sawmills, on the other hand, there has been up to the 
present little or no utilization of slabs, edgings, and other so-called ''waste/' 
In very largef part, of course, this is due to the fact that, the industry is 
comparatively new and channels have not been developed through which 
quantities of small-dimension stuff of special shapes and sizes can be 
disposed of. There is no doubt that, as the uses of Philippine woods 
become better known and as the lumbermen learn better to sort them out 
in the mill, many species will be used more closely than at present, both as 
to selection for special purposes and as to more completer utilization of the 
whole contents of the log. 

QUARTER-SAWING. 

It is easily seen from figures 5 and 6 that the boards least liable to warp 
aref those sawn radially from the log; also, it is known from mechanical tests 
that such pieces are generally stronger and stiffer than those sawn tan- 
gentially; moreover, they season more rapidly, for water evaporates twice 
as fast from a radial as from a tangential section; and, finally, such 
boards have, in many woods, a more beautiful grain, such as the ''silver 
grain'' in the oaks and the "ribbon grain" in the cross-grained woods of the 
mahogany and lauan families. Wood sawn radially is callefd "quarter- 
sawn" and "rift-sawn;" that sawn tangentially, "flat," "bastard," or "slash- 
sawn." ♦ 

Many methods have been used to obtain the maximum amount of quarter- 
sawn lumber from a given log. Three of these are shown in figure 9; from 





the first of these, in which the log is first quartered and the quarters 
sawn up diagonally, came the term "quarter-sawing." This method is the 
one probably least used now; it involves much more handling and waste 
in edging thfin does the second. Moreover, the second method, that of 
cutting logs into large cants which are resawn on another machine, lends 
itself to Uie production of large, sound pieces which can be shipp'ed to 
other points and sawn, at or near the place of consumption, into boards 
or veneers suited to the needs of the consumer. 

Strictly speaking, of course, quarter-sawn lumber is only that in which 
the growth rings run at right angles through the thickness of the piecei. 
As only a small portion of the lumber from a given log can exactly fulfill 
this condition and as pieces only approximating it have practically the same 
appearance and mechanical properties as absolutely radial cuts, the general 
practice is to admit as quarter-sawn all pieces in which the rings form any 
angle from 90** to 45* with the face, those pieces in which the angle of 
divergence is less than 45** being classed as slash or flat grain. These 
conditions are shown in figure 10, (a) and (h) being rift and (c) flat grain. 
This rule obtains in America especially in the case of hard pine flooring. 
From the fact that the edges of the growth rings form the face of the 
board, such material is commonly known as "edge-grain ^^^^^^f^'**^QQq\Q 
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In the PhOippines the selection of rift-sawn boards from the mill-nm has 
been practised to some extent by a few skilled woodworkers, Chinese, Fili- 
pino, and American, who either knew that such pieces were less liable to 
warp or else chose them merely for their beauty, but broadly speaking^, no 
distinction has been made until very recently between rift and slash sawn 
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lumber. Within the last few years one firm has been selecting stock 
for export from their mill-run, with a view partly to general freedom from 
defects and partly to ''ribbon grain," while another mill has been producing 
quarter-sawn lumber by cutting cants and resawing. 

QUARTER-SAWING PHILIPPINE WOODS. 

Quartersawing has not become as general in the Tropics as in the 
Temperate Zone. Where it is practised, it will probably be only in the 
case of certain woods and for special purposes. In such woods, for instance, 
as narra and tindalp, which shrink little and warp hardly at all if properly 
seasoned and bring high prices even in small dimensions, it will probably 
always be more profitable to get the largest possible amount of clear lumber 
out of the log, regardless of the direction of the grain. Moreover, the ele- 
ment of the appearance of the much-admired silver grain does not enter into 
the question to the same extent as in America, as most Philippine woods 
have only rather inconspicuous pith rays. In woods of very even grain and 
color, there is little difference in appearance between rift and slash grain. 
Such are: Alupag, amugis, anubing, aranga, bacauan, banaui, bangkal, 
bansalagin, the baticulins, batino, dungon, ebony, lanete, malaeadias, mo- 
lave, nato, pagatpat, sasalit, and others. Ringporous woods and those that 
have conspicuous r^^lar or irregular rings of varying color generally shov 
a more wavy and florid figure when cut tangentially than radially. Among 
these are: Ade, banaba, banuyo, batitinan, Benguet pine, bitaog, dao, ipil, 
calantas, malambingan, manggis, narra, pahutan, supa, tindalo, toog, ta- 
cangcalao, etc. A very few, such as the catmons and the oaks, have broad 
pithrays forming a conspicuous flake grain when quarter-sawn. The 
yacals, apitongs, and lauans — ^that is, practically all the abundant woods of 
the lauan family — are of very homogeneous structure (except that they are 
generally more or less cross-grained) and they have numerous but in- 
conspicuous pithrays; consequently, they show little figure when slash- 
sawn and, when rift-sawn, little or no flake, but a very pronounced ribbon. 

It will be seen that taste sometimes conflicts with practical considera- 
tions, many preferring the florid figure of slash-sawn to the regular ribbon 
of rift-sawn stuff. There is no doubt, though, that for such purposes as 
fiooring, siding, ceiling, or broad, flat surfaces in furniture, the practical 
side should be considered first and rift-sawn lumber selected for such uses. 

For the export trade in lauans and similar woods, the best results will 
certainly be attained by increasing as much as is practically and economic- 
ally possible the amount of quarter-sawn lumber. Not only is it desirable 
to protect export material as much as possible against the defect of warping 
(for which there is no more certain means than the selection of rift-sawn 
stuff), but also the trade, especially in America, demands the "ribbon 
grain," which is shown only in the radial section. _ _ OqIc 
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SEASONING. 

Siace the invention and development of kiln drying, it has sometimes 
been stated that it is impossible to season wood naturally as well as it 
can be done in the kiln. On the other hand, one of the largest firms man- 
ufactiiring dry kilns in the United States say in their prospectus that 
kiln drying is only a rapid way of doing what nature does better, though 
at the expense of more time. Both statements must be accepted with 
some reserve. It is probably true that, in spite of all the most recent 
improvements made in kilns, certain very refractory woods season better 
if at least the first steps of drying take place by the slow natural process, 
provided the liunber is meanwhile protected against the weather. Also, 
as has been stated above, wood will, if given time enough, dry out so far 
that it no longer swells and shrinks except to the slight extent caused by 
changes of the atmosphere. But thorough kiln drying reduces even this 
to a still slighter amount, because it lessens the capacity of the wood to 
reabsorb atmospheric moisture. Woods much subject to fungus and insect 
attacks are protected by being seasoned quickly in the kiln. And finally, 
certain very refractory woods, which formerly had no market value what- 
ever (witness the notable instance of red gum) have become available for 
even fine cabinetwork solely through the agency of careful and thorough 
kiln drying. So, taking into account the lessening of waste, the economy of 
time and the improvement of the product, there can be no doubt that kiln 
drying, on the whole, is the better process. This statement does not, how- 
ever, take into account the process of steaming followed by air drying which 
is described further on. 

The choice between various methods depends in each case on many 
different circumstances. In small operations, the construction of ex- 
pensive sheds or of still more expensive dry kilns or steaming apparatus 
may be economically impossible. Where a very large number of species 
of wood are handled, kiln drying, though not impossible, is rendered dif- 
ficult by the fact that woods of widely varying character do not respond 
equally to the same treatment and the separation and increased handling 
make the operations more expensive; while in large operations handling a 
comparatively small number of woods, the saving of time in putting a 
seasoned product on the market easily compensates for the outlay in 
preparing it. On the other hand, the question of results attained may be 
more important than that of expense. Broadly speaking, rapid drying 
is liable to produce poorer lumber than slow, as it intensifies all the bad 
results of rapid and uneven shrinkage. Yet, in the case of woods liable 
to bluing, or to fungus and insect attacks, rapid drying is necessary, 
while durable woods, not subject to these dangers, may be seasoned as 
slowly as convenient. It is evident that no single method, or combination 
of methods, can be unqualifiedly recommended for a given case without 
carefully considering the circumstances of the case and the results required. 

AIR-DRYING. 

To dry sawn timber properly by natural means, only two things are 
essential — protection against sun and rain and thorough ventilation; pro- 
tection, because green lumber exposed to the sun warps and splits more than 
it does under cover and alternate wetting and drying not only intensify these 
defects, but also increase the danger of decay; ventilation, because lumber 
in solid piles or in a closed storage place dries out slowly, or not at all, 
and, unless of an extremely durable species, rots before_ itdries^OOQlC 
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The prime requisite, then, for storing fresh or partly seasoned timber 
is a roof. This is probably even more important in the Tropics than in 
the Temperate Zone. There is no doubt that the broadleaf woods taffer 
more from exposure to weather while seasoning than do the conifers, and 
almost all tropical woods are of the former class; in addition to this, 
sun and rain in the Tropics contribute more to the mechanical destruction 
of lumber than they do in cooler, drier climates, while the constant heat 
and humidity also increase the loss by staining and decay. Second, the 
lumber must not lie on the earth nor on the floor of the building. Stone, 
concrete, or wooden cross sills should be provided to hold the pile at least 
1 to 2 feet above the ground. Third (and this is by no means the least 
important item), no two pieces should be piled one on top of another; 
cross sticks of uniform thickness (the commonest and probably best prac- 
tice is to use 1-inch squares) must be put between every two layers. The 
sticks should be thoroughly dry, so as not to contribute to staining and decay 
at the points where they touch the lumber. Also, if the sticks are made of 
a species having poor sapwood, the latter should be excluded; for if the 
sticks are easily attacked by fungi or insects, they are very likely in turn 
to infect the lumber piled on them. Sticks for 1-inch lumber should not 
be more than 3 feet apart; one of the most modem mills in the United 
States places all cross sticks on 1-inch lumber at intervals of only 2 feet. 
If the tops of the sills are more than 1 or 2 inches wide, a cross stick 
should be put on each sill under the bottom layer of the pUe. The sticks 
must be carefully laid in vertical rows above the sills and the two end rows 
should be placed at the very end of the lumber in the pile; the^rst pre- 
caution is to prevent the boards from being bent, as they certainly will 
be by the weight on the top of them if the sticks are not directly above 
each other, and the second one prevents cupping of the ends and minimiases 
splitting. If the sills are fixed in place and not so spaced as just to catch 
the two ends of the lumber, a platform of heavy planks or dimension timber 
of even thickness and as long or slightly longer than the lumber should be 
placed on the sills and the cross sticks be placed on this platform to suit 
the exact length of the boards. Except in extremely broad piles, sticks 
should be long enough to go clear across, so that they will help to keep 
the whole pile straight and level. la the case of very valuable lumber, 
or of small lots for special purposes, cross sticks should be put on the top 
of the pile and loaded with other lumber to prevent the uppermost boareb 
from warping. Too much care cannot be taken in the first piling of green 
lumber, especially anything thinner than 2-inch planks. Careless piling 
may cause green boards to take twists that no subsequent treatment can 
ever straighten out. 

Heavier timber, such as 2 or 3 inch plank, and large dimension stuff 
may be laid on sills more than 3 feet apart, but no dimension stuff should 
have less than three points of support, unless it be unusually short and 
heavy. 

Under sheds, lumber is generally piled level. In the open, both in the 
United States and in the Philippines, the piles usually are inclined from 
end to end, the idea being that in this way they will shed rain most thor- 
oughly. While this last is true, .there are two disadvantages involved in 
sloping the pile longitudinally. First, any sawdust lying on the boards, 
as well as other dust brought in by the wind, tends to roll down the slope 
and accumulate at the edges of the cross sticks and to retain moisture 
there, thus increasing the liability to staining and decay along the lines 
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-where the sticks lie across the lumber. Second, the spaces inclosed be- 
tween each two courses or layers of lumber and any two sticks form 
chimneys through which, however, there is no natural tendency for circu- 
lation if they are level. A great improvement, therefore, is to slope the 
piles from side to side. In this kind of a pile the dust, whether started 
by any jarring of the pile, by rain water, or by wind, will tend to roll 
across the boards and fall through the spaces between them, so gradually 
-working from top to bottom and falling below the pile. Moreover, the 
"chimneys" mentioned above will have a slope from end to end and any 
difference in humidity or temperature between the air within the pile and 
that surrounding it will tend to set up a draft through each one of these 
spaces from one" side of the pile to the other. If it is desired to protect 
such a pile from the weather, a roof can be put on of short lengths of old 
boards laid across the top. In cases where still more thorough ventilation 
is thought desirable, either in the open or in the kiln, further and larger 
''chimneys," both horizontal and vertical, may be provided, the first by 
inserting two-by-fours on edge instead of the regular l-inch cross sticks, 
say at about every 6 to 12 courses in the pile, and the latter by so arranging 
the boards as to leave two or more vertical openings a few inches wide and 
extending through the whole length and height of the pile. 

End checking, especially in 2-inch and heavier timber, can be prevented 
to a great extent by nailing a cover of boards against the end or even by 
standing a sloping fence of boards against the end of the pile. This 
lessens the rapid evaporation from the ends both by excluding the heat of 
the sun and by lessening somewhat the free access of air. 

In the Philippines practically all large mills, whether band or circular, 
iiave a stream of water running onto the saw to lessen friction, binding, 
and heating. Consequently, the lumber is often thickly covered with a 
fine paste of sawdust and water. In large operations it would be im- 
practicable to attempt to remove this and, besides, in case of lumber stacked 
in the yard, most of the sawdust will be knocked off in handling or removed 
by wind and rain. For special lots of valuable lumber, however, it is advis- 
able to wash it off, provided a supply of water is convenient to the yard 
or shed. The wood will dry more rapidly for having the pores on the 
surface freed of the paste that clogs them and will be less liable to become 
stained; it will be much easier to select the pieces later for si>ecial pur- 
poses; and it is unnecessary to explain that planing a clean board requires 
neither as much power nor as frequent whetting of the plane bit as does 
planing a dirty one. There need be no fear of retarding the seasoning or 
encouraging decay by once wetting green wood; the little water absorbed 
by the lumber will, in ordinary weather, evaporate in a day.^ 

Whether in the open or in a shed with an earthen or other floor,* the 
g^round around and under the piles must be kept clear of litter, such as 
sawdust, chips, and bark, as all of these furnish food and breeding places 

* The rapidity with which wood absorbs water is often overestiniated. The following extract 
(Stuoaing of Timber, bj H. Ton Sehrenk) shows this: "It was suffgested that dryinsr the 
ties in the woods woald be useless, since they were to be put in the flume afterwards, where 
they would absorb as much water as they had lost. A test was therefore made to learn how 
much water dry ties would absorb. A number of ties cut sixty days before, and fairly well 
seasoned, showed an average weight of 116.61 pounds per tie. To float the 9 miles re<iuired 
about forty-eight minutes. At the end of their journey the average weight was 117.41 pounds, 
a total gain per tie of only 0.8 pound. Ties in the same seasoned state as these, after immer- 
sion in a stream for one hour, showed a gain in weight of 2 per cent, but two hours after 
they were taken from the water they had returned to their original weight. 
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for insects and fiinsri; nor should weeds be allowed to grow up around the 
piles, as they impede circulation of air and so retard the drying of the 
lower courses. 

CABB OF 8FBCIAL PIECES. 

All the above remarks on drying are based on the assumption that large 
numbers of pieces of ordinary dimensions are to be treated; it often 
happens that trade schools and other crafts shops have to take care of 
special pieces which must be kept for some time before they are fit for 
working up. In such cases a little precaution and a small expenditure 
of labor will often save serious deterioration of a piece or a considerable 
amount of work in surfacing and finishing it. 

It is a common practice to nail strips on the ends of fine planka to 
prevent them from splitting in transportation or while seasoning. While 
this is an excellent precaution for the first reason, there can be no greater 
mistake than to leave such a strip on a green board for any length of 
time. It must be remembered that green boards shrink from 2 to 14 per cent 
in drying — ^that is, a board 8 feet wide will shrink at least three-fourths of 
an inch and possibly as much as 5 inches in width. Even a board of wood 
not naturally disposed to check is simply compelled to split in drying if it 
is prevented from shrinking by sticks nailed to the ends. The proper thing 
to do with such a piece, immediately on its arrival in the shop, is to put 
on each end a clamp, as shown in figure 11, with a wedge or pair of wedges 
at the edge of thei>oard. While the board is still very green — that is, 
for the first few weeks — the wedges should be inspected and tightened every 





day or two. Later, a tap of the hammer once a week or so will keep them 
tight. If the wood is one in which warping as well as checking is to be 
feared, the clamps should be made double, with cleats across the ends as 
in figure 12. Wedges can be used with these also. It is, of course, im- 
possible absolutely to prevent a board from splitting at the ends, but to 
a v6ry large extent by these precautions the split ends can be prevented 
from spreading and the split from becoming longer. If a board is still 
perfectly fresh and little or not at all checked at the ends, a coat of any 
thick oil paint or shellac will often largely prevent checking. If a partly 
seasoned and badly split piece can be trimmed sufSciently to remove the 
split ends, and the fresh-cut end is then painted immediately, it is often 
possible to complete the seasoning with no splitting whatever. 

Round table tops often warp badly after they are roughed out from the 
buttress roots of which they are generally made. By putting on them 
two or three clamps of the second kind not only can they be prevented 
from warping, but a warped piece, if it is not already too dry, can even be 
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partially straightened.' For this purpose the clamps must ba pretty heavy, 
say 2 by 4 inches at least for a 5-foot table, and of a stiff wood, such as 
guijo, yacal, or iplL 

Single-piece table tops and similar large pieces are generally more or less 
casehardened when received at the shop. To make them season more evenly, 
it is advisable to surface them rOUghly vnth adz and jack plane before put- 
ting on the clamps. If a piece is much thicker than necessary, it is well to do 
the dressing down in several stages at considerable intervals of time. In 
this way the casehardening becomes less severe after each successive sur- 
facing and the danger of deep checking is correspondingly lessened. 

TDCE REQUIRED FOR SEASONING. 

The time required for thoroughly air drying lumber varies considerably 
in different species and according to external circumstances. As a rule, 
light, soft woods season much more rapidly than hard, dense ones, although 
the latter generally contain much less water when green. Also the season 
of the year has much to do with it, not so much as concerning the original 
water content, but as influencing the temperature and humidity of the air. 

A very large part of the moisture in fresh woods evaporates during 
the first few weeks. Tests made by the U. S. Bureau of Forestry in 
1902 show that green railroad ties of pine, piled in open piles out of 
doors, lost moisture with great rapidity the first thred to six weeks; then 
came a period of a few weeks when the rate of drying diminished rapidly, 
after which it again became steady, but extremely slow. A typical case is 
the following: First three weeks, loss of weight over 80 per cent of green 
wood; end of next two weeks, about 86 per cent; end of following six 
weeks, nearly 40 per cent. These tests were- made during the hottest and 
dryest months — July to September. Now, the significant fact here is not 
the rapidity of evaporation in the beginning, but its extreme slowness 
daring the last six weeks. Probably one-half or more of the original 
weight of the ties was water (see table on p. 21) , so that, having lost two- 
fifths only (40 per cent) of their weight in eleven weeks and the rate of 
loss being but 4 per cent in six weeks, it is easy to see that it would take 
many months to reduce them to an even approximately air-dry condition. 
While there are few exact data on the seasoning of Philippine woods, 
there is no reason to believe that, taking climatic differences into account, 
it will not take place in essentially the same way." 

The time of year when lumber is sawn and the process of seasoning 
begins may have a considerable influence not only on the first steps of 
this process, but on the quality of the final product. It is hardly neces- 
sary to say that, if sawn lumber is first exposed to the air during the hottest 
and dryest months, it will begin to season much more rapidly than during 
the height of the rainy season. To appreciate the final effect of this, 
what was said above about rapid and slow seasoning must be remembered, 
namely, that rapid seasoning most effectively prevents or at least minimizes 
bluing and deterioration by decay and insects, but, on the other hand, 

> Th* 10-foot dao table In the collection of the Bureau of Forestry at Manila was tmdly 
waiped when rece i ved. By pnttins on three clamps of 6 by 8 inch timbers, wetting the piece 
thorooffUy morning and evenlnff and drivinsr wedges of hardwood under the clamps, tlie warp 
was ndvfifd by about S inches in the eourse of a few weeks. 

'The shrinkage of the guijo plank mentioned aboye (footnote, p. 80) was over 1 inch 
daring the flrst month or so; after that it shrunk so sk>wly that sometimes scarcely any 
difference was noticeable from week to week ; but it continued shrinking for considerably over 
a year until the total shrinkage amounted to S inches. 
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intensifies all the various defects caused by irr^^ilar shrinkage — that is, 
warpingy twisting, splitting, casehardening, and superficial and internal 
checking. Soft, light, and perishable woods, therefore, would best be sawn 
and piled at the beginning of the hot season, so as to get rid of the greatest 
possible amount of moisture in the least possible time. Hard, detise, and 
durable woods, and especially such as W0fp and caseharden badly, should 
rather be sawn and piled at the beginning of the rainy season, so that the 
first steps in drying may be as slow as possible. 

For ordinary work, «where only a fair degree of freedom from shrinking 
and warping is required, 1-inch boards of such woods as calantas, tangaOe, 
the lauans, and softer grades of narra can be used when only a few months 
old, but for good flooring or inside finish and for fine furniture and cabinet- 
work, they should be air-dried (under roof and well ventilated) at the 
very least for one year. Hard, dense woods, such as molave, tindalo, acle, 
palo maria, and, above all, ebony and the camagons, require still longer 
periods. One-piece table tops, which in the rough are generally upwards 
of li inch thick, should never be made up until at least a year old and 
then only after repeatedly dressing down as described above. 

KILN DRYING. 

The first attempts to season wood artificially on a commercial scale were 
made by storing lumber in closed chambers with a circulation of air heated 
by means of furnaces or of steam coils. If ''seasoning" meant merely 
drying, it could be said that these early kilns seasoned the wood; but 
seasoning in a broader sense means reducing green wood to the dry state 
with the least possible distortion and deterioration as to mechanical 
properties. In this sense the dry-air kiln does not season most woods. 
The coniferous woods, with their very homogenous structure and straight 
grain, as a rule suffered the least from the process. Among the broadleaf 
woods, certain light, porous species which season rapidly and evenly in the 
open air were also little injured in the kiln. But a large proportion of 
the latter and even some conifers suffered so much from warping, case- 
hardening, and consequent superficial and internal checking that kiln drying 
by many wood users was believed to be worse than useless, and it was 
frequently stated that only thoroughly air-seasoned lumber was fit for the 
most exacting purposes. The dry-air kiln is now practically obsolete. 
When it was realized that the chief defect of the dry-air kiln was the 
uncontrolled and excessively rapid evaporation from the surface, experi- 
ments were with made moist air. Exhaust steam, live steam, and water jets 
have been used to supply the proper degree of moisture. In certain types 
of ''progressive-process" kilns, the moisture in the wood itself is largely 
used. A progressive or continous process kiln is one in which the lumber 
enters green at one end and is taken out dry at the other. In such kilns 
the continuous supply of moisture from the green lumber is supposed to 
be sufficient to prevent casehardening. 

Though moist-air kilns were a distinct advance, the earlier ones failed 
as a rule to provide one essential, namely, the heating of the timber through 
its entire thickness and maintaining it at a sufficiently high temperature 
throughout the whole process. Moreover, the manufacturers and users 
did not take sufficient care exactly to ascertain and to maintain the neces- 
sary amount of circulation and the proper degrees of heat and humidity. 
The use of positive means of regulating these conditions, aided by thermom- 
eters, hygrometers, etc., is doing much to improve results. 
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Some of the most recent types of kilns employ live steam under pressure 
to secure the complete penetration of heat to the interior of the wood. The 
earliest experimenters along this line believed it to be sufficient to heat the 
wood in this way for a certain period, ranging from a few hours to several 
days, and then completely to shut off the steam. In this way, it was believed 
that the expansion taking place on removing the pressure would be sufficient 
to drive out and evaporate all the moisture in the wood. This theory failed 
to take into account the fact that the heat in the interior of the timber was 
absorbed by expansion and evaporation before all the water was driven out. 
The result was that such timber, although apparently dry on the surface, 
frequently came out of the kiln with a considerable amount of moisture 
still remaining in the interior. 

The use of steam at high pressure involves also the danger of weakening 
the wood permanently. Experiments made by the U. S. Forest Service at 
the Louisiana Purchase Exposition with pine ties subjected for four hours 
to steam pressures ranging from 10 pounds to 100 pounds showed that the 
ties were weakened from 11 to 59 pep cent/ 

The most recent summing up of the results of experiments in kiln drying 
is given by H. D. Tiemann ' as follows : 

''The Forest Service has for a number of years made experiments in 
drying lumber on a small scale and has reached what are believed to be 
fimdiunental principles. To apply them effectively will require expert 
knowledge until the proper constants of operation nave been determined, 
because no one detailed method of operation can be prescribed at the present 
time. It is believed, however, that great improvements in methods of 
drying can be securred by applying these conclusions. * ♦ ♦ The ex- 
periments made by the Forest Service indicate that successful drv-kiln 
operation requires the observance of the following points, which embody the 
basic principles of the process: 

"1. The tunber should be heated through before drying begins. 

"2. The air should be very humid at the beginning of the drying process 
and should be made drier only gradually. 

^'S.^The temperature of the lumber must be maintained uniformly 
throughout the entire pile. For this an exceedingly large circulation of 
air is essential. 

"4. Control of the drying process at any given temperature must be 
secured by controlling the relative humidity, not by decreasing the circu- 
lation. 

"5. In general, high temperatures permit more rapid drying than do low 
ones. The higher the temperature of the lumber, the more efficient the 
kiln. It is believed that temperatures as high as the boiling point of water 
are not injurious to most woods, providing all the other fundamentally 
important factors are taken care of. Some species, however, may not be 
able to stand as high temperatures as others. 

"6. The degree of dryness attained, where strength is the prime requisite, 
should not exceed that at which the wood is to be used/' 

The rules above quoted apply, of course, to the actual drying of lumber 
in the kiln. Various processes of steaming have been tried which failed, 
for the reason previously explained, to give satisfactory results — that is, 
really to dry the lumb^. Recently, however, steaming has again been 
introduced, especially in the Kraetzer process, not to dry the timber, but 
merely to prepare it for rapid air drying. The felling, transportation of 
logs, and sawing are all carried on with the greatest possible rapidity so 
that the timber may enter the steam cylinder as nearly as may be in the 

1 Effect of Moisture on the Strensth and Stiffness of Wood, by H. D. Tiemann. U. 3. Dept. 
of Asr.» Forest Service Bull. 70, 1006. 

* Principles of Dnring Lumber at Atmospheric Pressure and Humidity Diatrram. U. S. 

Dept. of Ajrri.. Forest Service BuD. 104. 1012. (^r^r^r^]r> 
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green state. After steaming at a low pressure for a short time the Imnber 
is taken out and left to dry in the open. In addition to the central feature 
of the process, great care is used in sorting the timber by species and sizes 
and in stacking it very exactly. If the results are as good as claimed, both 
as to saving of time and excellence of product, this is no doubt due not mdj 
to the steaming process, but also in large measure to all these other pre- 
cautions. In one regard, the process could still be improved or rather 
augmented, namely, by drying the lumber under sheds. Especially would 
this be the case in a country like the Philippines, where dry weather is the 
rule for only a few months of the year, while the temperature remains 
high even during the rainy season. 

woBXnro and fihishino. 

It is not proposed to make this a treatise on woodworking, nor to give 
any detailed directions for shaping and finishing. The following notes are 
rather intended to point out certain broad principles to be followed, with 
special reference to Philippine woods, tnd certain pitfalls to be avoided. 

CHARACTER OF WOODS. 

As a general rule, the even and straight grained woods of the conifers 
are easier to work and to finish than broadleaf woods. As remarked above, 
the woods of the Philippines, as well as other tropical regions, are prac- 
tically all of the latter class. It is a common but erroneous belief that the 
great bulk of tropical woods are very hard and very heavy. Whatever may 
be the case in other tropical countries, this is certainly not true in the 
Philippines. The two most widely known tropical woods (with the possible 
exception of ebony) are mahogany and teak. Neither of these is very 
hard or very heavy. Teak is quite easy to work and mahogany much easier 
than the hickories and the hardest oaks. Now, statistics of the total cut 
in the Philippines from 1901 to 1914 show that about eight-seventeenths 
consisted of woods softer and easier to work than the two above named and 
nine-seventeenths of hard to very hard woods. Also, it is known that the 
total cut of the softer woods is proportionately much less than the total 
stand of these species in the forests, so that undoubtedly future production 
will show a still larger proportion of the softer woods. Especially will 
this be true in the case of export woods. The lauans and similar soft woods 
are no harder to work than medium-grade pines, except that, on account 
of their generally somewhat crossed grain, they are more difficult to surface. 
A majority of the harder woods are of fine and even texture. Comparatively 
few have the grain so crossed or curly as to make surfacing very difficult, 
and only very few are notorious for dulling tools rapidly. 

As regards, then, the ''hard tropical woods," the situation in the Phil- 
ippines is this: 

1. The softer commercial woods of the Philippines are much easier to 
work than the oaks and hickories. 

2. They are more abimdant, not in number of species, but in total bulk, 
than the hard and heavy woods. 

3. They are being exported in greater quantities than the very hard 
woods. 

4. The heavier woods are, as a rule, difficult to work only on account of 
their hardness and not especially on account of other qualities, such as 
toughness or crossed or curly grain. 
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SHAPING AND SURFACING. 

Res^ardless of all inherent properties of a given wood which make it 
suitable for certain uses, the prime requisite in selecting and preparing 
material for a job is that it be well seasoned. Perfection of finish and 
lastinsr qualities of the product depend absolutely on this. Moreover, the 
lumber for a given job should have been seasoned in sizes approximating 
as nearly as possible the rough size of the pieces to be gotten out. Large 
pieces, whether air-dried slowly for years, or kiln-dried by the most 
perfect.of modem processes, are likely to have the inner and outer portions 
in different conditions of strain which may cause even thoroughly dry 
wood to warp, twist, or shrink slightly when these strains are released 
by cutting up a large piece into smaller dimensions. 

In roughing out with the saw, the lines of the finished pattern should 
be foUowed closely, as the often-mentioned cross grain in softer woods, 
or the hardness of the denser ones, make it more difficult to remove surplus 
material with plane, scraper, and sandpaper than is the case with the 
conifers, or with a soft and straight-grained wood like poplar. In planing, 
whether by hand or machinery, the final cut must be very thin, as a 
heavy cut will almost invariably lift the grain in spots or streaks. Phil- 
ippine woods, especially the softer and more brittle ones, will rarely give 
up long splinters in this way, as the pines frequently do, but will lift and 
break at extronely short intervals, leaving a more or less deeply roughened 
surface that is difficult to smooth with scraper and sandpaper. Frequently, 
in pieces having a very pronounced and narrow ribbon, the easiest and 
quickest way to surface is by planing across the grain, taking only a 
very fine final cut lengthwise. This is a common practice among Chinese 
and Filipino carpenters. 

The worker in tropical woods will find more use for the scraper than 
is common in woods of the Temperate Zone. On the finest grained and 
hardest woods a scraper sharpened to a fine bevel edge often gives better 
and longer service than the turned edge most commonly used by American 
cabinet-makers. This depends partly, of course, on the temper of the 
scraper. 

Every woodworker knows that sandpaper is to be used only when 
plane and scraper have done all they can to produce a level and smooth 
surface. Nowhere is this truer than in the case of most Philippine woods. 
Many of even the softer ones resist abrasion to a remarkable degree, 
while in the hardest ones to try to work a surface down to the slight 
depth of a slivered or chipped spot is a hopeless task. On the other hand, 
Philippine woods are remarkably free from resinous and oily substances, 
only apitong and pine being resinous enough to gum tools and sandpaper, 
and one wood, batete, distinctly oily; on all others, even the finest grades 
of sandpaper work freely and without gnunming. 

Machine sanders can use somewhat coarser grades of sandpaper and 
take off deeper inequalities than the handworker can afford to, but even 
for such work it pays to keep the planer in such shape that it will leave 
as little as possible for the sander to do. 

Steel wool is excellent for certain woods. On soft woods of coarse 
texture and on such as have a broad, open grain (narra and batitinan, 
for instance, which somewhat resemble ash in this respect) it cannot be 
used, as it is liable to dig into the soft grain. On dense, hard woods of 
very even texture, however, steel wool cuts more quickly and with as good 
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or better results than sandpaper. Also it has been found very serviceable 
in rubbing down raised grain after putting on a filler or a first coat of 
shellac or other polish. 

VENEERS. 

The manufacture and use of veneers on a large scale is practically 
unknown in the Philippines with one exception. This exception is the 
manufacture of matches, in which, both for match sticks and for boxes» 
the wood is cut on rotary veneer machines. Skilled cabinetworkers and 
musical-instrument makers use small panels of veneer or overlays for 
ornament; the entire bodies of guitars and similar instruments are made 
of very thin stuff, but as they are not laid over a base of other wood, 
it is only on account of their thinness and not as regards the manner of 
using them that they could be classed as veneer. No American manufac- 
turers have as yet installed any veneer machinery. Small quantities of 
Philippine woods have been used for veneer by European firms and a 
few experimental lots have been made by manufacturers in the States. 
There is no doubt that many of the less abundant Philippine cabinet 
woods could be used as veneer rather than solid to great advantage, both 
as regards the appearance and durability of the product and as regards 
economy. Very probably even the best flitches of tang^uile and the laaans 
could be so used more profitably than in the solid form. The special uses 
of certain woods for veneering are further discussed in Part III, under 
"Veneer." 

JOINTING AND GLUING. 

In all work involving jointing and gluing, the oft-repeated caution about 
using only thoroughly seasoned material should be kept in mind. By 
means of battens, cross banding, .rim binding, etc., wood can be prevented 
from swelling, if not entirely, at least sufliciently to prevent conspicuous 
unsightly results. Moreover, such results of swelling as sticking of doors 
or drawers are, as a rule, easily remedied. But no amount of battens, 
screws, dowels, or gluing can prevent wet wood from shrinking when it 
dries. If a piece is so firmly held that it cannot shrink as a whole, it must 
split. In any case, gaping miters, open joints, or split panels can be 
repaired only by complete rebuilding, or by the use of unsightly patches 
or putty th^t betray the original poor work. 

In addition to the danger of damage from shrinking there is another 
important reason for using dry wood in all glued work, namely, that glue 
takes a much better hold on dry wood than on wet. The reasons for this 
are two: First, that the glue penetrates the surface and so incorporates 
itself more thoroughly with the wood; and, second, that it dries and 
hardens more thoroughly. 

There is probably no department of woodworking where extreme care 
and accuracy pay better in the form of good and lasting results than in 
Jointing and gluing. 

FINISHING. 

Paints. — Paints, and also varnishes, have two chief purposes — ^preserva- 
tion and ornament. Broadly speaking, paint serves more frequently for 
the former and varnish for the latter purpose. 

A piece of sound wood, thoroughly seasoned, cannot decay as long as 
it is kept covered with an unbroken coat of paint or varnish, for these 
prevent the entrance, not only of fungus spores, but also of the moisture 
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which is necessary for their germination and growth. It must be kept 
in mind, though, that on unseasoned wood paint may be worse than useless, 
for if fungus infection already exists under the surface, the paint not 
only does not destroy the fungus, but will even facilitate its growth by 
retarding the evaporation of the water contained in the wood. Also, though 
thorough painting will retard checking to some extent, it cannot prevent 
it in large pieces of unseasoned timber, and as soon as the coating of 
paint is broken by checking, an entrance is given to fungus spores. It is 
often better, therefore, to leave unseasoned timber unpainted for a time 
than to paint it prematurely. 

The above statements apply practically to insect attacks also. Insects 
will rardy bore through a coat of good paint. Even termites (''white ants") 
prefer to make their attacks at points not covered by paint, such as cracks, 
knot holes, or joints into which the paint has not penetrated. 

To make paint best serve the purpose of preserving wood, then, the 
following points must be observed: 

1. The timber should be dry, not only to avoid the dangers above referred 
to, but also to secure good adhesion of the paint. 

2. All cracks, knot holes, or other openings must either be thoroughly 
filled with paint or, if too large for this, carefully closed with a non- 
ahrinkable putty. Putty is generally best applied after the first and before 
the second coat of paint, as it sticks better to painted than unpainted 
smrfaces. All places where two pieces of timber are in contact, and, 
above all, where ends are joined or butted against other pieces, should be 
Sriven a heavy coat of paint before joining, and, if not close fitting, puttied 
also. There is no place where dry rot starts in more frequently than at 
covered, but unpainted, butt joints. 

3. Cracks, knots, or joints opening later, especially if situated where 
water is likely to run in, should be puttied and painted again, preferably 
after a period of hot, dry weather. At such a time there is the least 
danger of shutting up both fungus spores and water inside the timber and 
also the cracks are less likely to open still wider and so loosen the putty. 

4. Finally, it must be remembered that, as far as termites are concerned, 
all these precautions are useless if there remains any part of the timber 
unprotected and accessible to the termites, especially the buried portion of 
posts. 

Where paint, as on much interior work, is used chiefly for ornamental 
purposes, all the above precautions are naturally equally advisable as a 
matter of securing permanency. 

^nam628.— Enamels are, so to speak, paints mixed with a varnish base 
or vehicle instead of oil. They are superior to paints in giving a smoother, 
harder, tougher, and, therefore, more durable surface. Also, they are 
capable of being rubbed, like varnishes or polishes, to either a gloss or 
matt finish. They are generally applied, for the best results, over one or 
more coats of paint of the same color as the finish. 

Stains. — Stains, in the strictest sense of the word, are solutions of 
coloring matter in oil, alcohol, or water, intended to color the wood without 
in any way covering or obscuring the natural texture. Many substances 
are employed for staining which, while not conveying color in themselves, 
cause changes in the color of the wood by chemical means. As far ae 
results are concerned, they have the same effect as colored stains proper — 
that is, they produce the desired color without obscuring the grain. Any 
mixture containing a solid pigment, not in solution, but in susj^ension (as 
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are the pigments in paints and enamels), is not, properly speaking:, a 
stain, but approaches a paint or colored varnish. Stains should, as a 
rule, be applied to the raw wood, before any filler or other first coat is 
used, as only in this way the full coloring effect can be obtained. The 
application of a stain frequently roughens the surface slightly, or "raises 
the grain," as woodworkers say. In such cases, the surface should be 
gone over lightly with fine sandpaper or steel wool before applying a filler 
or a first coat of polish. Chemical stains are not easily affected by afly 
subsequent application of varnish, but stains in the nature of colored 
solutions are sometimes easily redissolved by the vehicles of fillers, var- 
nishes, etc. When such have been used, therefore, the first coat of finish 
should be applied rapidly and without much brushing or rubbing, ao that 
the alcohol or other vehicle of the first coat of finish will not soften and 
carry away the stain.^ 

FiUers. — ^Fillers are more or less thin pastes made of powdered solids 
mixed with a small amount of liquid and used (as the name indicates) to 
fill the pores, or even fine superficial cracks and joints, to a firm and level 
surface before applying the first coat of varnish or polish. They are made 
of a great variety of mineral and vegetable substances, the commonest of 
the latter being starch. They are colored with pigments, similar to those 
used in paints, to suit the color of the wood on which they are used or 
to match the stain applied to the wood. Sometimes striking effects are 
produced by using dark fillers on open-grained woods like oak, causing the 
broad open grain to form a conspicuous pattern on the lighter back ground 
of the dense wood, where the filler does not take hold. 

The commercial ''paste fillers" are generally intended to be ''cut," or 
thinned, with some solvent before applying. For this purpose alcohol and 
turpentine are commonly used, but where gasoline can be had it is the 
most convenient vehicle. Besides being cheaper than turpentine and, in 
some places, even than denatured alcohol, it has very little effect on the 
grain of the wood and dries more rapidly than any other solvent. The filler 
should be mixed to the consistency of a thick paint and applied with waste 
or a large stiff brush, rubbing it well in across the grain of the wood 
The time necessary to elapse between applying it and rubbing it down 
depends so much on the character of the wood, the kind of filler used, 
and the weather, that no -fixed rule can be given for it. The filled surface 
must be watched and frequently tried after application to see that it has 
set enough to rub down without removing the filler from the pores and, 
on the other hand, has not set so hard as to make difiicult the removal 
of the surplus from the surface. If a large amount of filler remains on 
the surface, the bulk of this can be easily and conveniently removed with 
a scraper, if care be taken to pass the scraper over very lightly. The 
remainder should be rubbed down very thoroughly across the grain or 
with a rotary motion with waste, rags, or soft shavings, and then left to 
dry and harden before applying varnish or polish. 

A common method of filling porous woods in the Philippines is to rub 

1 An cxceUent stain for oeeaaional bita of sapwood of nam (or for other whit* woods) n 
made by soaking sawdust, shavings, or planer chips* of very red narra in alcohol (axain, wood, 
or denatured). This sives a solution resembling a dark, but perfectly dear, red ink. One to 
three coats will serve to give almost any white or light-colored wood a fine red color. It ^ 
also used to darken light grades of narra or to make the color of very streaky staff more «*«o- 
This tincture is sometimes used for making up shellac and other polishes, givinit n eksr Kd 
polish of the same body as if made with pure alcohol. 
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them down with powdered pumice stone and oil. This produces a hard 
and smooth finish, the pores being filled very thoroughly with a mixture 
of the powdered pumice and wood, but with the disadvantage of obscuring 
somewhat the grain and, especially in brillantly colored woods, also the 
color. The color effect of this process can be improved by mixing wi^ 
the pumice stone an appropriate mineral pigment, such as umber and sienna 
for brown and red ochre or Turkey red for dark-red woods. The more 
nearly the pigments are tempered to suit the color of the wood, the less 
will the filler show after polishing. 

€?ombination stains and fillers and combined stains and varnishes are 
also prepared by paint and varnish manufacturers, but their number is 
ao great and applications so varied that they can not be discussed here. 
The combination stains and varnishes are, as a rule, merely household 
makeshifts for the amateur and are little used by professionals. 

It should be noted that the color effects of stains and fillers can rarely 
be judged accurately before drying. For this reason, where a given effect 
is desired, several samples of the wood to be used should be surfaced, 
stained or filled as the case may be, and then given a brush coat of 
shellac or other varnish. Only in this way can the final result be properly 
judged. Also, the future behavior of the wood as to color should be kept 
in mind. If a light filler be used on anubing, antipole, nangka, or the 
yacals and mangachapuys (all woods that are light yellow when fresh, 
but turn more or less dark brown on exposure), the filler will later make 
the pores show as light streaks on a dark surface. It should, therefore, 
be made of a light-brown tint in the first place, so as not to contrast too 
strongly with the wood when this darkens. If it is desired to preserve 
light-colored woods in. as near their natural tint as possible, the filler should 
contain a minimum of oil, as practically all oils not only tend to darken wood 
immediately on application, but cause it to darken slowly later. Many 
commercial paste fillers contain more oil than is desirable for use on very 
light-colored woods. This can be removed l>y stirring the filler up with 
about an equal bulk of solvent (gasoline, turpentine, or alcohol) letting it: 
stand over night to settle and pouring off the liquid, when there will be 
left a practically oil-free paste, which is then again to be diluted to the 
proper consistency for use. 

Wax finishes.— -One of the oldest and most widely known methods of 
polishing wood is by means of wax. Beeswax is the commonest material,. 
though various vegetable waxes have also been applied to the same use. 
A wax finish has the advantage of serving at once as filler and polish and 
can also, to a certain extent, be made to serve as a vehicle for colors,, 
so that in certain kinds of work the finishing, including staining, filling, and 
polishing, can be done by one or more applications of a single material, 
instead of the successive application of stains, fillers, and polishes. How- 
ever, better results are obtained, especially in very open-grained woods, by 
using a good filler first. Pure beeswax, with sufficient rubbing, gives a 
highly polished, but not hard and durable, surface, requiring very frequent 
repolishing. The modem varnish industry, therefore, employs a variety 
of stibstances to give a more resistant surface to the finish. Certain liquid 
or semiUquid wax finishes, applied like paint with a brush, contain mineral 
powders, resins, etc., which cause the finish to dry with a hard surface. 
Wax furniture and floor polishes, applied not with a brush, but by rubbing, 
contain various vegetables waxes (many of which are harder than bees- 
wax) or else a sufficient amount of resin to give them a harder surface.^ 
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Wax finishes are among the easiest to apply with satisfactory results. 
Whereas practically all varnishes and polishes require a certain amount of 
skill to produce a smooth surface, a wax finish on a well-surfaced piece 
of wood can be applied with no prefvious practice, the smoothness and 
I^lish of the finish depending principally on the energy of the operator. 

One caution must be observed regarding wax — it must not be used as a 
fillcir or undercoat on surfaces to be finished with paints, enamels, or 
varnishes, as these are liable to r^nain tacky or else in time to scale off 
when applied over wax. Even shellac varnish, which hardens better over 
oily surfaces than do enamels and turpentine varnishes, is apt to crack or 
scale when put on over wax. Neither should wax bef used to repolish 
varnish, as it is liable to soften the varnish and make it tacky. Wax can 
be used with perfect safety, however, over shellac. In fact, fine waxed 
floors are now often finished by using first a filler (stained or not, as the 
case may be) , thefn one or more coats of shelkic, and finally wax to 
give! the smooth, softly shining finish characteristic of the latter material. 

In purchasing floor wax, it should be noted that the best kinds remain 
solid even in very hot weather. Any floor wax that becomes semiliquid 
when the thermometer goes above 90° is to be distrusted, as it will probably 
not give as resistant a finish as one with a higher meiting point. 

Vamishes, — ^Varnishes are compounded of many different kinds of resin, 
generally combined with oils that dry quickly and completely, both dissolved 
in turpentine as a vehicle. They differ from paints in that they are 
transparent and that a varnish dries as a homogeneous mass which can be 
rubbed down with sandpaper, steel wool, or powdered pumice stone to 
any desired degree so as to remove all brush marks and other inequalities, 
thus leaving a smooth surface of even texture. Turpentine varnishes can 
be, and very frequently are, used over fillers, stains, and even oil paints, 
but the undercoats must be entirely dry before the varnish is applied. The 
first coat is generally very thoroughly "brushed out^ — ^that is, rubbed in 
and spread out with the brush — ^in order to incorporate it well with the 
wood, or whatever undercoats may have been put on the wood. For further 
coats, the varnish is diluted with a greater quantity of the solvent, or 
vehicle, and is "flowed on'*^ — that is, quickly and lightly spread witii a 
full brush — so that the liquid will spread out in a smooth sheet, without 
showing brush marks. In all cases where a smooth finish is desired, every 
undercoat of stain, filler, or varnish must be rubbed down lightly with very 
fine sandpaper or steel wool to remove brush marks, raised grain, and other 
slight inequalities. For very fine work, such as coach and piano ifinishingi 
several coats are rubbed down, almost or quite to the grain of the wood, 
each with successively finer polishing materials. When a dull or matt 
finish is desired, the last coat is rubbed with the finest grade of steel 
wool, bolted pumice, or still finer polishing powders such as rotten stone. 
These powdered substances are used on a pad of clean cotton waste or a 
soft rag, with water or oil. Some of the finest cabinetwork is finished by 
doing the last polishing with rotten stone and the palm of the hand. 

"Flat varnishes" — ^that is, varnishes that dry without a high gloss— are 
often used where a dull finish is desired. Many of these contain a certain 
amount of wax and, therefore, should not be used where it is probable 
that the surface will be exposed to wear and so have to be refinished, for 
neither varnish nor paint, as remarked above, will take a good hold on a 
finish containing wax. 

Polishmg, — The following directions for polishing with varnish or with 
spirit polish (shellac) are from an article on the subject by F. W. Cheney, 
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Philippine School of Arts and Trades, in ''The Philippine Craftsman'' for 
February, 1913: 

'^Shellacking^ — This part of the work is omitted in finishinjr cheap work 
on softwoods. It is recommended in work on hardwoods, because it gives 
a better surface for the varnish. Shellac dries very quickly and does not 
sink into the surface and dissolve the oil in the filler. 

''The first step is to see if the filler is perfectly dry. About the only 
safe way is to give plenty of time to dry and then s little more — about 
twcdve hours more than is directed by the manufacturers, to allow for the 
difference in climate between this country and the United States. A good 
formula for shellac is as follows: 

Alcohol ^ _ J 1 liter. 

White shellac 100 ^rama. 

(Inemse in proportion for larger quantities.) 

"Dissolve the shellac in the alcohol and stir or shake often while 
using, as the shellac will settle very quickly. If the alcohol is warmed, 
the shellac will dissolve faster. This can be safely done by placing the can 
or bottle in warm water. See that the surface to be shellacked is clean and 
free from dust. Apply the shellac evenly with a soft, fiat brush. Cover all 
projecting parts, sucn as panels, first. Spread the shellac across the grain^ 
taking only a small amount on the brush at one time. Allow twenty-four 
hours for drying and go over the work lightly with fine sandpaper (No. 
00). It is now ready for varnishing. 

**Applyina vamiah, — The real problem in using varnish, under the or- 
dinary conditions that obtain in our school sho^s, is that no room is 
available t^at is 'dust proof.' The following plan is suggested as a make- 
shift: Select the best room available; a classroom with tight windows and 
doors will do. It must be well cleaned up perhaps on a Friday afternoon. 
On Saturday morning have it swept with wet sawdust, which will pick 
up most of the dust on the floor. With cloth, wipe off all articles of 
furniture or parts of the woodwork that are likely to be disturbed or 
touched by the workman. Dusting with a brush will not do. It only stirs 
up the dust, which settles elsewhere. All windows should be closed before 
the last dusting and not opened or disturbed until the varnish is dry. Wipe 
off the surfaces to be varnished with a soft cloth slightly damp, not wet. 
Allow enough time for drying and then apply the varnish. The varnish 
will be dry enough by Monday morning so that the article can be moved 
elsewhere for storage, but two or three days should be allowed to make 
sure. The second coat of varnish can be applied on the following Saturday 
in like manner. 

"A book could be written on the subject of varnishing, and many have 
been written. There are all kinds of right and wrong ways of doing it 
and the workman can learn only by experience. A good painter can learn 
very easily; but it is a matter of time and careful training to make a 
good varnisher out of raw material. No amount of reading 'book rules' 
will ^ve him what he must get by actual practice. It is a good plan to 
practice on waste pieces until fairly good results are obtained before this 
work is attempted on valuable furniture. 

^'Rubbing and poliahing, — After the varnishing, if the work is of a high 
class, it is finished by rubbing and polbhing, tne rubbing to reduce all 
the unequal surfaces, the nolishing to bring back the gloss to the varnish. 
The process may be described about as follows: Test the varnish and be 
sure that it is perfectly dry. This can be done by pressing it with the 
thumb nail. If no impression can be made, it is dry enough. A pad for 
rubbing is then used. This pad can be made by wrapping a small wad of 
cotton waste in a piece of soft cotton cloth. The professional finisher uses 
a felt pad, but this is difficult to obtain on short notice and the substitute 
described may be used. The common practice is to dip the pad into oil 
or water and then into powdered pumice stone. This can be repeated as 
often as moisture is necessary to pick up the pumice. The pumice is 
rubbed with the grain of the wood, but care must be taken not to wear 
off the corners. The rubbing should be continued until the surface presents 
a uniform appearance. The finest grade of pumice is the best to use, as 
it is not so likely to scratch the work. 

"Polishing is the next step and is omitted if a dull finish is desired. 
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After rubbing^ the surface should at once be thoroughly cleaned. It is 
usually done by sprinkling the work with damp, soft wood sawdusts The 
sawdust is dampened to keep from scratching and is wiped off with a soft 
cloth. Now take a mixture of coconut oil and alcohol m equal quantities 
to dampen a rubbing pad, and then rub the surface of the wood with a 
Fotarv motion until it is polished. 

'^French polishing. — ^This method of finishing consists of gradually fillinsr 
up the pores of the wood with a solution of alcohol and shellac and bringing 
the surface to a high polish by means of rubbing. 

"As in varnishing, too much care cannot be ^ven to a proper prerparation 
of the surface that is to be polished. Every little defect must be removed, 
and every scratch taken off, or the effect will only be to make them more 
noticeable. About one-half of the entire process consists of the sandpa- 
pering. Several grades of sandpaper are used, and when the surface is 
ready for polishing it is as smooth as glass. Sometimes a filler is used as 
in vamishmg, but the usual way is to start from the raw surface, working 
in the filler, and bringing the surface to a high polish by the same means. 

''The process approved and in use in most of our shops is as follows: 
After having smoothed the surface with sandpaper, give it a coat of coconut 
oil. Now use the finest sandpaper, which has already been worn smooth, and 
rub the surface imtil dry. 

"Make a ball of cotton waste and wrap it in a piece of soft cotton cloth, 
but be sure that there are no folds or wrinkles in its surface. Wet the 
ball with alcohol; from the inside, so that the alcohol may soak through. 
Sprinkle the surface of the wood with powdered pumice stone and rub 
with a rotary motion until the ball becomes dry. Kepeat until the pores 
are filled. Prepare the shellac as already described under varnishing and 
put it in a bottle with a tight cork. A small hole may be cut in the cork 
so that a few drops of shdlac can be shaken out at a time. Moisten the 
inside of the ball with shellac and continue the rubbing until the surface 
is polished. This will give what is called a natural polish to the wood, as 
none of the materials used has any color that will affect it. 

"The foregoing description ^ves about all that can be said in the way 
of directions. In simply reading over the rules, it would appear to be 
very easy to polish wood, but a practical trial will prove that it is quite 
the reverse. A great deal of patience is required and the proportion of 
material necessary has been well described as 5 per cent oil, alcohol, 
pumice, and shellac, and 95 per cent 'elbow grease.' 

"There are many objections to this kind of polishing, the principal one 
of which is the amount of time required. On the other hand, it is cheap 
as far as materials are concerned and makes a fine polish. It can be used 
under circumstances where varnishing is not possible and will be, for many 
years, the only practicable system we can use in our schools. 

"Staining, — Cheap work is often stained to look like something better, 
and so a few suggestions along this line will not be out of place. In the 
local markets there are several kinds of stains which give satisfaction. 
The directions for their use are usually printed on the container, and it is 
not necessary to take up the details in the use of any particular stain. 
A few general rules that apply to all can be given. 

"Stain should always be applied before the filler. It is the next thing in 
the finishing work after sandpapering. Apply the stain carefully, going over 
the surface thoroughly, but takine care not to double anywhere, as this 
will produce streaks in the stain. Most of the common stains or wood dyes 
are mixed with Water, benzine, or alcohol, which 'raise* the grain. It is 
necessary to allow plenty of time for drying; then the surface can be 
gone over with fine sandpaper before the next step. 

"Most of our stained work is made of lauan or tanguile. This wood, 
if properly stained, will give a fair imitation of oak or mahogany. The 
usual object of staining is to make the article match something else in 
color, or to make the imitation product look like the real one; therefore, 
a stain should always be selected with care and tested on a sample piece 
of wood before using. If it is not the right shade it can be thinned to 
make it lighter or mixed with a darker stain to increase its color. It is 
not safe to expect that any stain will eive quite as deep and rich a 
color as is shown in the catalogue sent out by the manufacturer. 

**General euggeationa, — In conclusion it is suggested that the filler, 
varnish, stain, or wax be purchased already prepared whenever possible. 
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The mamifactarers of finishing materiala have spent years in perfecting 
their products and it is folly for an amateur workman to attempt to 
make his own materials of this kind. Even though he secures the best 
in the market and does as well as he can, he will not attain perfection. 
What chance has he when he is using doubtful materials? 

''Another fpood piece of advice is: 'Do not buy cheap material.' The 
saving of M m the finish may mean the loss of 710 in the sale. 

"Above all things, do not waste time in trying to polish inferior work. 
A good polish will make a piece of furniture attractive, but it cannot 
cover bad workmanship.^' 

PESSSBVATiyS TEEATMENT. 

In Europe and America the growing scarcity and constantly increas- 
ing cost of durable timbers for piling, poles, bridge and wharf building, 
railroad ties, and mine timbers has led to the adoption on a very large 
scale of processes intended to prolong the life of the less durable species. 
There can be no doubt that in the Philippines this will become necessary 
very soon. In fact, it seems probable that for railroad ties it would 
even now be profitable to use creosoted or otherwise treated ties of some 
of the cheaper woods, as these would very probably give longer service 
than untreated ties of dungon, ipil, molave, and yacal. No extensive 
experiments have been made in the use of creosoted woods in the Phil- 
ippines, but it seems certain that where destructive agencies are so much 
greater than in a temperate climate the advantages of preservative 
treatment would be correspondingly great. The advantage of using 
inferior woods creosoted lies not so much in lesser first cost as in the 
much longer service obtained. The following figures ^ from results obtained 
by the French Eastern Railway illustrate this point: Untreated oak, 
creosoted oak, and creoi^jpted beech were used. At the end of twenty- 
seven years, just 80 per cent of the untreated oak ties had been removed; 
at twenty-four years, forty-two per cent of the creosoted oak; and at 
twenty-seven years, only about twenty per cent of the creosoted beech. 
Now in relative natural durability and first cost the difference between 
European oak and beech may be compared roughly to that between yacal 
and apitong or lauan, and the resemblance goes further, for yacal, like 
oak, would undoubtedly absorb creosote and other preservatives with 
difiSculty, while apitong, possibly, and lauan, probably, would absorb them 
very easily, thus securing the ideal condition — a deep, even, and thorough 
penetration of the preservative. 

The life of ties is estimated by the Manila Railroad Company as fol- 
lows: Ipil and yacal with sapwood on edges, three and one-half to four 
years; heartwood, eight to nine years. Molave ties are generally ren- 
dered useless by reboring for resetting track to gauge; it is estimated 
that if old holes were carefully plugged, they would probably last fifteen 
years. It seems very probable that apitong, palosapis, and the lauans 
would, if thoroughly creosoted, outlast untreated ipil and yacal when used 
for ties. For uses such as sUls, posts, poles, bridge and wharf building, 
where the timbers are not subject to mechanical destruction, the difference 
in favor of the cheaper softer woods would certainly be still greater. 

PBOTBCTIVE PROCESSES. 

All processes for protecting wood against decay, insects, and marine 
borers fall into two broad classes — superficial and impregnation. Under 
the first head come painting, varnishing, tarring, sheathing with copper, 

*■ Ftom "ScsMminir of Timber^' by H. von Schrenk, U. S. Department of Affrlcidture. Bureau 
of Fo«rtiy, Bun. No. 41. 19M. ^ ^ ,.^^^ ^^ GoOglc 
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or covering with a sheath of wire netting or metal lath plastered with 
cement (a method that has been used to protect piling against marine 
borers) ; sometimes poisonous substances, such as arsenical paints, car- 
bolineum, and creosote are used. The efficacy of all superficial treatments 
depends on having the wood at least partially seasoned and free from 
incipient decay and on maintaining a perfect covering. If- the wood is 
moist and fungus spores have already obtained entrance to cracks or 
knot holes, the fungi will grow under the paint or other covering; in fact, 
the paint may, in such cases, actually do more harm than good by prevent- 
ing the evaporation of moisture. If, on the other hand, the wood shrinks 
and checks superficially, or swells and so splits the protective covering, 
it is again exposed to the entrance of moisture, fungus spores, and insects 
or marine borers, all of which carry on their destructive work as freely, 
and sometimes it seems even more freely, under the protective covering 
than in exposed timbers. 

All liquid preservatives are more effective when applied by dipping 
the wood into the liquid than by applying the liquid with a brush, as in 
this way the preservative is much more certain to penetrate into all 
cracks, knot holes, etc., so not only destroying any fungous spores that 
may already have found lodgement there, but also preventing much more 
effectively the future entrance of fungi or insects. 

All applications of liquid preservatives are best applied to well-seasoned 
wood, because tjjey penetrate dry wood better than wet and because the 
wood is not so liable to check subsequently and so expose the interior. 

IMPRRGNATION PROCBSSEB. 

In impregnation processes, substances more or less poisonous to vegetable 
and animal organisms are caused to penetrate deeply into the wood. 
In "nonpressure processes," the capillary action of the wood, or atmospheric 
pressure, or both, are depended on to introduce the liquid into the interior, 
while in ''pressure processes," the timber is subjected in air-tight steel 
cylinders to heavy pressures (sometimes as high as 225 pounds per square 
inch, or 15 atmospheres) to drive the preservatives in. 

NONPRBSSURB PROCESSES. 

One of the oldest nonpressure processes is kyanizing (from J. H. Kyan, 
who patented the process in England in 1840). In this process the timber 
is merely soaked in a solution of bichloride of mercury in water. It is 
evident that the penetration will be the deeper the more thoroughly the 
wood is previously seasoned. 

The principle of practically all other nonpressure processes is to drive 
out by means of heat the water and air in the wood; as it cools, the air in 
the wood contracts, forming a partial vacuum, and the pressure of the 
atmosphere drives the preservative in. Three different methods are used 
to secure this: (1) Heating the wood in a kiln or oven and transferring it 
quickly into a bath of the liquid; (2) heating the wood in the bath until 
ebullition ceases (the sign that at the temperature employed no more air 
and water can be driven off) and letting the timber and bath cool together, 
or else draining out the hot bath and filling the tank with a fresh supply 
of cold liquid; (3) heating the timber as above, and then transferring it 
quickly to a cold bath. The last method saves time even if applied to 
separate charges and can be converted into a continuous process by carrying 
the timber from the hot to the cold bath on chain conveyors. 

These methods are most used for impregnation with creosote or other 
oily substances, but are also employed with solutions in water of sine and 
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sodium salts; copper and mercury salts are not used in iron or steel tanks 
as they attack the iron, unless the tanks and all piping and fittings are 
specially treated with tar, asphaltum, or similar acid-proof paints. 



These vary widely both as to the nature of the preservatives used and the 
methods employed for driving them into the wood. The following is a mere 
outline of some of the most widely used processes. 

Betkell procesSy or **full'CeU creosote process'* — The timber, if green, 
is first subjected to a live-steam bath until the heat has penetrated to the 
interior of the pieces. Then the steam and air are exhausted from the tank, 
after which the creosote is run in and forced into the wood by heavy 
pressure. If the timber is seasoned, the steam bath is not used. This is 
one of the most effective processes on account of the deep and complete 
penetration of oil secured by it, but for the same reason one of the most 
expensive. 

Burnett process, — The method of treatment is the same as in the 
Bethell, but a water solution of zinc chloride is used. This gives excellent 
results in situations where the timber is not much exposed to water. 

The boiling process, — This process, which is extensively used in the 
Pacific Coast States for impregnating Douglas fir (Oregon pine), differs 
from the Bethell process in that the timber is boiled in the creosote to 
drive out the sap, water, and air, after which the temperature is allowed 
to fall and pressure applied to drive in the oil. 

The Lowry process, — This is widely used in the United States for 
impregnating ties. The object of the process is to obtain a deep penetration 
with a smaller consumption of preservative. The ties are air seasoned. 
After placing them in the tank, hot creosote is run in and subjected to 
heavy pressure. After the wood has taken up the desired amount of 
oil, a vacuum is drawn and, by the elasticity of the contained air, aided 
to some extent, probably, by the vapors of the more volatile portions 
of the creosote, the oil in the cells is driven out, leaving only a coating of 
oil on the cell walls. This and similar processes are called ^'empty-cell 
processes." 

The Rueping process, — This is another "empty-cell process." The timber 
is subjected to a steam and vacuum bath to extract the water. Then air 
pressure is applied until the cells are filled with compressed air and, 
on top of this, the creosote is run in at a still higher pressure. When the 
wood will take no more oil, a vacuum is again drawn and, between the 
compressed air in the interior and the surrounding vacuum, a large part of 
the creosote is driven out. This process consumes about half as much 
creosote per given volume of wood as a full-cell process. 

The Rutgers process, — This is much used in Germany for ties. A mixture 
of about four parts zinc chloride solution and one part creosote is injected 
by methods similar to those of the Bethell process. The zinc chloride is 
much cheaper than creosote, but has almost equally good antiseptic 
properties, while the admixture of creosote prevents the leaching out of the 
water-soluble salt. 

The Card process, — This is extensively used in the United States for 
ties. The preservative used is practically the same as in the Rutgers 
process, but the methods of mixing the solution and maintaining the mixture 
daring the various steps of the process are different. 

The Wellhofise proce8s,-^The preliminary treatment is the same as in 
bumettizing, zinc chloride being also the preservative employed. After 
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draining off the zinc-chloride solution, other solutions of glue and tannin 
are successively forced in, the tannin converting the glue into a leathery, 
insoluble substance intended to plug the pores and prevent leaching ont 
Though the process gave good results, it is less used than formerly, largely 
on account of the complexity of the operations. 

The Allardyce process, — ^The method is similar to the Wellhouse, bnt 
creosote is used instead of the glue-tannin combination. The process is not 
much used now. 

The reader desiring more detailed information on the subject of preser- 
vative processes is referred to the following works, from which the above 
data were taken: "Wood Preservation in the United States,'' by W. F. 
Sherfesee, U. S. Department of Agriculture, Forest Service, BulL No. 78, 
Washington, 1909, and "Preservation of Structural Timber," by Howard 
F. Weiss, Director Forest Products Laboratory, U. S. Forest Service, New 
York and London, 1915. 
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PART m.— USES. 

Acriovltiml maeliliieTy and implements. {See also Handles, Vehicles, 
Wooden Tools.) 

For framework requiring considerable transverse strength, as well 
as durability: Anubing, aranga, batitinan, Benguet pine (heartwood), 
betiSy dongon, dungon-late, ipil, laxnog, the macaasims, malabayabas, 
malacadios, malapinggan, malugay, naijg, pagatpat, the palomarias, 
sasalit^ sudiang, tambulian, tanglin, tucang-calao and other Aglaiae, 
amng, the yacals. 

For parts subject to severe wear: Agoho, alupag, aranga, the ba- 
cauans, pototans and tangal, bansalagin, betis, binukauand other 
Gareinias, sapwood of bolongeta, camagon, and other Dioapyros spp., 
dungon, guijo, calamansanay, liusin, malabayabas, molave, narig, the 
oaks, sasalit, sudiang, tambulian, the yacals. 

For levers, connecting rods, long handles, all rather long or slender 
working parts requiring straight grained, fairly tough and springy, 
rather than very strong and very durable woods: Almaciga, banaui 
and other Cyelostemona, batitinan, bayok, bitanhol, sapwood of bolong- 
eta and other Diospyros, dalinas, dungon, guijo, lumbayao, malugay, 
the mangachapuys, narig, the pines, sasalit, the yacals. 

Altars. {See Sculpture and Carving.) 

Athletic goods. {See Sporting Goods.) 

Automobiles. {See Vehicles.) 

Axles. {See Vehicles.) 

Backing (mirror and picture frames). {See Veneers.) 

Balusters. {See Stairs.) 

Bank fixtures. {See Fixtures.) 

Barges. {See Shipbuilding.) 

Barrels. {See Cooperage.) 

Beams. {See House Construction and Bridge and Wharf Building.) 

BearlAgi, bushings, brake shoes for vehicles, winches, etc., cogs and cogwheels, 
pulleys, roller-skate wheels, saw-guide blocks, sheaves, etc. 

The following have been used: Alupag (cogs), bansalagin (cogs, 
bearings), dungon (cogs, brakeshoes), guijo, (brake shoes), mancono 
(bearings, stem shaft bushings), tangal (cogs). The following are 
recommended for trial: Agoho, sapwood of camagons (brake shoes, 
saw guides, roller skates), malabayabas (all uses), narig (roller 
skates), sasalit (bearings, bushings, brake shoes), sudiang (all uses), 
tambulian (bearings, pulleys), yacal (brake shoes, cogs, rollerskates, 
etc). 

Bent-wood articles. 

Very little is practically known about Philippine woods for this 
purpose. Lanutan vehicle shafts are bent by steaming in a crude* 
chest, the wood being used practically green. The Bureau of Prisons 
has obtained very good results with guijo shafts by boiling them in 
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Bent-wood articles — Continued. 

a tank kept hot by admission of live steam. Gardner states that 
malugay bends well after steaming:. Other woods that would certainly 
or very probably bend well are: Almaciga, banaui and the other Cy- 
cloatemons, bayabas^ bayok, bitanhol, sapwood of the camagons, dungon 
(extremely flexible and tough even when dry), kamingi, lumbayao, 
mangachapuy, pagsahing^in, and, where very sharp bends are not 
required, probably all the lauans. 

Billiard cues and tables. (See Sporting Goods.) 

Blinds. (See House Construction.) 

Boats. {See Shipbuilding.) 

Bobbins, shuttles, spindles, spools. 

Hard, tough, smooth- wearing woods: Bansalagin, sapwood of the 
camagrons, dungon, calamansanay, malabayabas, tangal. 

Light, soft woods, for spools requiring smooth texture, but no great 
strength: Almaciga, balinghasay (pinkish), bangkal (yellow), gubas, 
the natos (red), malasantol (red), white nato, and all the white or 
light-red lauans. 

Bolsters. (See Vehicles.) 

Book cases. (See FURNITURE.) 

Boot and shoe findings. 

Most of the lasts now used in small shops and all of those in the 
large factories are imported. Lasts have been made on a small scale 
of various native woods. The following are known to have been used, 
and are still used, by Manila shoemakers, the first three being con- 
sidered best in the order given : Bayabas, santol, duhat, manga, banaba, 
ipil, kamuning, madre-cacao, molave. It is significant of the domestic 
and very limited character of the industry that the first four are 
probably the best-known and most widely distributed cultivated fruit 
trees in the Islands, and one other, madre-cacao, is an introduced 
species, so that these five are commonest about towns and plantations. 
Other species that would furnish close-grained, hard, or moderately 
hard woods probably well fitted for this purpose are: Agaru, alintatau, 
aranga, banaui and other Cyclostemana, batino, bitanhol, sapwood of 
bolong-eta and other Dioapyros, gapasgapas, malasantol, malugay, sa- 
blot, tabau, tandu, the white lanutans. 

Wooden-shoe soles are extremely common in the Philippines in the 
clogs called "bakyd" and their manufacture is a considerable local 
industry in Manila and other centers. The woods used are generally 
whitish or light colored, rather soft and light, and of fairly straight 
and even grain. Tuwi is by far the wood used most, at least in Manila, 
followed by binunga (Maearanga spp.), cupang, santol, malasantol, 
balinghasay, balacat, lanete, calantas, and, in Laguna Province, ana- 
biong (Trema amboinenaia) . 

The ^'corcho'' (cork) is a flat-soled, velvet-trimmed slipper with a 
cork lining about 1 to 1.5 centimeters thick. Its use seems to have 
been introduced here from Spain, but an excellent substitute for the 
expensive cork has been found in a sole made of narrow slips of daluru 
(the air roots or '*knees" of pagatpat), pinned together with fine 
bamboo or hardwood splints and further held together by a thin leather 
undersole and a cloth insole. 

Bowling balls. (See Sporting (jOODs.) 
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Bows. {See Sporting Goods.) 
Boxes. 

Cigarhoxea. — For high-g^^ade cigars, only calantas and some im- 
ported Spanish cedar are used; for cheaper grades, the lighter colored 
red lauans, the natos, and sometimes balinghasay and dugpian. Mala- 
santol would be equally good, being soft, red or reddish, and posses- 
sing a faint pleasant odor not unlike that of calantas. 

Clothes cheats, — The favorite for both plain and carved chests is 
narra. No other one wood is used so extensively. For other woods 
of fine quality, see the lists under "Furniture and Cabinetwork." For 
the cheap chests that in the Philippines take the place of the ordinary 
trunk, all the lauans and all the cheap, soft woods commonly found 
in "miscellaneous lumber" are used, generally stained bright red or 
yellow and some grained with brown on a yellow ground. 

Dry mecunires. — Dry measures in Manila are made almost exclusively 
in the form of cubical boxes, ranging from 1 deciliter to 75 liters. 
All but the two largest sizes are made chiefly of red lauan, but also 
all other kinds of lauan, palosapis, occasionally apitong, the natos, and 
any cheap, soft wood the manufacturers happen to find in "miscellane- 
ous lots." The 25-liter and 75-liter measures are almost invariably 
made of narra of the cheaper grades. These are the only ones having 
handles, which are usually of apitong, guijo, or yacal and are bolted 
to the sides. 

Jewel boxes. — See Sculpture and carving. 

Packing cases, — Principally the apitongs and lauans, also some palo- 
sapis and (in Zamboanga) very commonly lumbayao, which, while 
comparatively cheap, is tough .and difficult to split. The cigar and 
cigarette factories use large quantities of packing cases, not only for 
export, but for provincial shipments. At least, one of these factories 
has a mill at which logs purchased from private loggers are sawn into 
thin boards for packing cases. They use every kind of cheap, soft 
wood, excepting some of the excessively soft, brashy kinds, such as dita, 
kalumpang and other Sterculias, taluto, etc. 

Packing boxes of a somewhat better grade are made of harder and 
tougher woods. The Treasury uses, for shipments of coin to provin- 
cial treasuries, boxes made of palosapis, apitong, and guijo. 

Aside from the tobacco industry, there is no industry consuming 
any quantity of native lumber for boxes. A very large part of the 
miscellaneous packing cases used for provincial shipments by Manila 
commercial houses are remade from American, European, Chinese, and 
Japanese box lumber in small Chinese and Filipino shops devoted ex- 
clusively to this trade. 

For packing boxes requiring a light-colored, smooth, tasteless, and 
odorless wood, easy to work and to nail, the following would be useful : 
Almaciga, almon, antipolo, bagtican, balacat, dita, gapasgapas, gubas, 
kalunti, mayapis, pahutan (sapwood), palosapis, putian, white lauan, 
white nato. 

Trunks, — Trunks proper (as distinguished from simple wooden 
chests) are made only by a few American and Spanish houses in 
Manila. For the thin boards and slats used in trunks (and in the 
frames of valises), practically only white lauan has been used; several 
of the woods named in the preceding paragraph would be just as good. 

Crates and veneer fruit packages. — For all purposes not requiring 
a solid box, crates and baskets of split bamboo and of rattan or other 
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Boxes — Continued. 

climbers are so abundant and cheap that there is little or no demand 
for light wooden packages of this kind. 

Brake beams. {See Vehigias.) 

Brake shoes. (See BEARINGS.) 

Bridge and wharf building. 

Piles (saltwater), — Agoho, anubing^ aranga, the bacauans, bansa- 
lagin, batitinan, betis, dungon, liusin (painted or impregnated above 
tidewater) , the macaasims, malabayabas, malacadios, mancono, molave, 
the pototans, sasalit, sudiang, taba, tabau, tambulian, tiga, urung. 

Piles (fresh-water). — All the above and agaru, acleng-parang, alu- 
pag, alupag-amo, binukau and other Gareinias, bitanhol, dugkatan, 
guyunggusrung and other Cratoxylons, ipil, the calamansanays, the cat- 
mons, kayatauy lamog, malacadios, malapinggan, narig, the oaks,' pa- 
gatpat, tamayuan, tucang-calao and the other Aglaias, the yacals. 

Piles (submerged foundation), — All kinds straight enough and 
strong enough to stand driving. 

Beams. — Practically all of the above. Liusin should be excluded as 
being too liable to dry-rot; mancono, on account of its weight and 
excessive difficulty of working: molave, as being too brittle for long 
beams; and a few others as being too small or irregular to furnish 
large-sized saw timber. Where durability is not so necessary or where 
woodwork is to be creosoted or at least very thoroughly painted or 
tarred, the following may be used: The apitongs, banaui and other 
Cyclostew^ms, batete, bayok, binggas, talisay and other TerminaliaSf 
guijo, the lauans, lumbayao, mangachapuy, the natos, pagsahingin, 
palosapis, tuai. 

Floors. — Where frequent traffic makes mechanical destruction of the 
planks more rapid than decay, the less durable woods in the last- 
preceding paragraph may be used or, for greater durability, the same 
species as for beams. 

Broom and brush handles. (See Handles.) 

Brush backs. (See Novelties.) 

Buckets. (See Cooperage.) 

Buoys and floats. 

Of the very light woods a number are cut occasionally for floating 
rafts of heavier logs, the floaters being sold for any price they will 
bring; the best known of these are: Banilad and other StereuUas, 
binuang, dita, gubas, cupang, loktob, lumbang, white nato; some of 
them, if brought to Manila in rafts, can be sold to the match factory, 
which is probably more profitable than sawing them into lumber. Fre- 
quently logs of the heavier woods are rafted with logs of the various 
lauans and natos; this is more profitable, as lauan and nato bring 
better prices in the market than the woods above named. 

For fishnet and fishline floats and buoys for marking fish traps, dap- 
dap (Erythrina indica) and dita are most conunonly used; also, in 
regions where large daluru (pagatpat knees) .are found, these are used 
and are perhaps the best material for the purpose in the Islands. 
There is no doubt the latter would make an excellent material for life 
preservers, especially if some means were used to waterproof them, as 
dipping into paraffin, for example. Also, daluru is recommended as a 
substitute for cork for lining bottoms of entomological specimen cases 
and for the small slabs of cork used for thumb tack mounti^ 
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BnfthiBirs- (See BEARINGS.) 
Bntoher bloeks. 

Tropical hardwoods are so often subject to heart checks in large 
pieces that very few species can be depended upon to furnish sound 
one-piece blocks. The best blocks now in use in Manila are made of 
pieces of molave about 16 to 20 centimeters square, held together by 
two iron bands passing around the outside and bolts passing entirely 
through from side to side. 

Other hard, close-grained, not highly absorbent, and light-colored 
woods fitted for this purpose are: Agaru, aranga, banaui, sapwood of 
bolongeta, calamansanay, liusin, malugay, sampalok, yacal. 
Cabinetwork. (See Furniture.) 
Canes, umbrella handles, whipstooks. 

The prime favorites for canes in the Philippines are undoubtedly 
ebony and camagon. Next to these probably comes narra. Sticks used 
rather as weaiK>ns of offense and defense than as mere ornament are 
made of the very hard, heavy, and tough palm woods generally known 
as *'palma brava/' or of dungon and similar heavy and strong woods. 

Canes of a very black camagon, completely covered with a delicate 
lacelike carved pattern of lines and scrolls, are made in considerable 
numbers in some of the northern provinces of Luzon, especially in Vi- 
gan and other towns of Ilocos Sur. Lanete is also used for variously 
carved canes. Bamboo canes are much less used than in other oriental 
countries, partly duo to the comparative scarcity of small-sized bamboos 
in the Philippines and partly to the fact that the smaller bamboos 
seem to be much more subject to attacks of borers than those of Japan 
and China. 

Other woods rather frequently or occasionally used for canes are: 
Agoho> bansalagin, the baticulin family, batitinan, dalinas, ipil, cala- 
mansanay, kamuning (highly appreciated) , kuyuskuyus, lanutan, man- 
oono, molave, nangka, narra, tamayuan (white, peeled seedlings or 
sprouts), tindalo. 

Practically all of these, as well as a large number of other beautifully 
colored woods, are available in what, for such small articles as canes, 
umbrella handles, and riding crops, would be large quantities. 

Whipstocks in Manila and the provinces are almost invariably made 
of rattan, though some wood is used for this purpose also. 
Cant hooks. (See Levers.) 
Capstan bars. (See LEVERS.) 
Gars, electric and railway. 

The Manila Electric Railroad and Light ^Company has used yacal, 
guijo, and pagatpat for heavy structural parts of cars; pagatpat for 
outside sheathing; and narra for inside finish and seats. The Manila 
Railway Company uses chiefly yacal and ipil for framing, as well as 
for floors, roofs, and siding. The interior finish of their passenger cars 
is principally Oregon pine. 

For interior finish of railway cars in the United States, narra has 
been used in small quantities and more recently red lauan (imported 
as "Philippine mahogany''). The following woods are reconunended 
for such work: Acle, apitong, guijo, lumbayao, malugay, mangachapuy, 
pagatpat, supa, tindalo, toog, and the various lauans. 
Carving. (See Sculpture and Carving.) r^^^^T^ 
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eatings. (See House Construction.) 

Ceilings. {See House Construction.) 

Cigar boxes. {See Boxes.) 

Clubs, police. 

Camagon has been used, but proven to be dangerously hard and heavy. 
The sapwood of camagon and other Diospyroa, which is lighter, more 
resilient, and tougher than the heart, would make an excellent dub. 
Other woods recommended are: Agaru, alintatau, amugis, aranga, l^e 
bacauans, banaui, batitinan, bayabas, Benguet pine (heartwood), bin^- 
gas, binukau and other Ga/rdnias, dungon, guijo, ipil, calamansanay, 
kamuning, kuyuskuyus, malapinggan, malatumbaga and other Agkwu, 
malugay, miao, the oaks, palomaria, the pototans, sampalok, sapa, 
tangal, tindalo, urung, yacal. 

Coffins. 

There is practically no choice exercised in the manufacture of or- 
dinary coffins in either Manila or the provinces, except that only cheap 
and easily worked woods are used. As all ordinary coffins are either 
covered with cloth or painted (in Manila very often grained), the ajH 
pearance of the wood is of no consequence. The comparatively few 
finely finished coffins used by the wealthier classes are made of red 
narra and highly polished. 

Cogs. {See Bearings.) 

Combs. {See Novelties.) 

CoAorete forms. 

For large pieces of work where considerable quantities of lumber of 
uniform sizes is necessary, the lauans are used; on smaller jobs, cheap 
miscellaneous lumber of all the softer kinds. 

Cooperage. 

Buckets, pails, and small tubs are made chiefly of coniferous lumber 
from American and European packing cases. Large vats for use in 
distilleries and by wholesale liquor and alcohol dealers are made 
almost entirely of guijo. In the provinces, where as a rule, the difiTer- 
ence of price between higher and lower grade woods is not so great as in 
Manila, tindalo has been much used for such vats, but in Manila its 
price is prohibitive. Bilge barrels for liquids are not manufactured* 
The San Miguel Brewery uses guijo for heading and staves in repairingr 
their imported barrels, the staves being not bent, but shaped. The re- 
cently established cement factory is using various lauans for cement 
barrels. 

Corkwoods. {See Buoys.) 

Counters. {See Fixtures!) 

Crates. {See Boxes.) 

Croquet sets. {See Sporting Goods.) 

Boors. {See House Construction.) 

Bowels. {See Moldings and Sticker Work.) 

Draftsmen's implements. 

Practically all such materials are imported. For T-squares, trian^^les, 
rulers, curves, etc., an excellent material is the grayish or light reddish 
sapwood of the camagons, being hard, tough, flexible, and of fine 
texture. Other woods well fitted for similar work are : Agam, al- 
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Bntftsmeaft' implementi — Continued. 

maciga, alapair> banaui, ban8alairin> calamansanay, kayatau, lanutan, 
malacadios, narig, pagatpat, piagao, supa, tabau, tabigi, tamayuan, 
tandu, the white lanutans. 

For drawing boards, calantas is commonly used; dita is said to have 
been used for this purpose, but no modem instance is known to the 
writer; various lauans are also used, of which kalunti and tiaong 
are the softest; tiaong is of smoother and more homogeneous texture 
than kalunti. ^Very similar to tiaong and of even softer texture is 
the wood of young trees of red lauan. 

For triangular and flat scales a dense, light-colored and fairly tough 
wood is required. The nearest to boxwood among Philippine woods 
is kamuning, but the brownish mottled color of the heartwood would 
be objectionable for scales with very fine divisions. Others of almost 
equally fine and hard texture, but lighter in color are: Agaru, banaui, 
binukau and other GaremUu (those species having little or no red 
heartwood), kayatau, miao, nangka, the white lanutans. 

Scale sticks for lumber scalers, made of almaciga, have recently 
been put into use. The wood is not as tough and hard as hickory, but 
it is flexible, light and of very even texture and color. 

Meter sticks are made in Manila of narra and guijo, principally the 
latter, as being comparatively cheap and always to be obtained in every 
lumber yard. 

Dumb-bells. (See SPORTING Goods.) 

Sngraving blocks. (See Printing Materials.) 

Fana implemeats. (See Agricultural Machinery, Handles, Vehicles.) 

Felloet. (See Vbhiglbs.) 

Fixtures (bank, office, dmg-store, etc.). 

For all such work, as for other interior finish and furniture, narra 
is the prime favorite, the first wood that both the average purchaser 
and the average contractor think of. However, a number of the other 
high-grade furniture woods are also frequently used. Among these 
are: Acle (counters, shelves, show cases, tables, etc.), banuyo (coun- 
ters, shelves, show cases, tables, etc.) , the baticulins (panels and backs 
of show cases), the camagons (small cases, moldings, various orna- 
mental applications), ipil (counters, tables, show cases), calantas (show 
cases, paneling, shelves), lanete (small show cases, panels, moldings, 
various ornamental applications), maranggo (counters, show cases, 
tables) , molave (show cases, counters, tables in drug stores and restau- 
rants), palomaria (show cases, stools, and chairs), supa (counters, 
tables), tindalo (show cases, tables, chairs, stools). 

For medium-grade work the following are much used: Apitong, 
Benguet pine (only in Mountain Province), guijo, calumpit and other 
TerminaUaSf the macaasims, mangachapuy, palosapis (often ignor- 
antly or purposcfly substituted for the higher priced and finer mang- 
achapuy). On account of its abundance, large size, and rich red 
color, the most-used wood is red lauan. Tanguile is perhaps preferred 
to red lauan, but is at present much scarcer. Lumbayao is used for 
about the same grade of work. It is of better quality than red lauan, 
costs but very little more, but is not so abundant. 

For the cheapest grades of store fixtures all sorts of light colored 
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Fixtures (bank, ofllee, drug-store, etc.) — Continued. 

lauans and miscellaneous soft woods are used, very frequently stained 
red. When obtainable in sufficient quantity, the natos are preferred 
to most other soft, light woods for shelving, show cases, etc, owing 
to their comparative freedom from attacks of borers. 

Frames (mirror and picture). (See Moldings.) 

Furniture and cabinetwork. 

In the choice of woods for furniture so many elements enter — dur- 
ability, strength, grain and color, and, last but not least, the matter 
of price — ^that it is impossible to make a categorical classification. A 
rough classification is therefore given under the following heads: 

1. Durable and handsome woods, not necessarily abundant, but widely 
and well known and commonly used: Acle, banuyo, baticulin (pa- 
neling, carved and other ornamental work), bolongeta, camagon and 
other Diospuros (molding and borders, turned and carved pillars and 
table legs, inlaying), ebony (molding and borders, turned and carved 
pillars and table legs, inlaying), ipil, calantas (panels, lining and 
shelving for bookcases, wardrobes, map and other filing cases, carved 
ornamental parts), lanete (panels, moldings, carved and turned pillars, 
table legs, benches, and stools), narra (all purposes), palomaria (a 
special favorite for both large and ordinary chairs), supa (tables, 
sideboards, bookcases), tindalo (all uses, but scarcer than narra and 
more difficult to work). 

2. Woods of same character as above, but scarcer and less known, 
or else less highly esteemed on account of their less brilliant color, so 
only used occasionally or rarely: Agaru, acleng-parang (sometimes sub- 
stituted ignorantly or purposely for acle), alintatau, alupag (scarce 
and very difficult to work), amugis, banaba, bansalagin, batete (when 
used, often under name of palomaria), batitinan, binggas, bitanhol 
(when used, generally under name of palomaria, from which it is 
difficult to distinguish), calamansanay (scarce and difficult to work), 
kamatog (very similar to tindalo and sametimes substituted for it), 
catmon, kayatau, lamog, the macaasims (excellent woods, but incon- 
spicuous in grain and color), malacadios, malatapai (rare and small), 
malugay, maranggo (equal to calantas, except as to lasting odor), 
nangka (scarce and small; moldings, inlays, ornaments) , pagatpat (only 
introduced in Manila market in recent years, an excellent and beauti- 
ful wood, but not yet widely known), piagao, sudiang, tabigi, tama- 
yuan (scarce, hardly found in Manila market, but used locally)} 
tanglin (unknown in Manila), tucang-calao and all other species of 
Aglaia (all scarce, only tucang-calao found occasionally in Manila 
market), yacal (abundant, but difficult to work and not of a popular 
color). 

3. Woods of lesser strength and hardness, but abundant, of large 
size, comparatively cheap, easy to work, and of the most popular color, 
red; these are practically only three — ^lumbayao, red lauan, and tan- 
guile, under the latter two names being included all the known and 
probably some still unknown species of Shorea that furnish soft, red 
woods. The manufacturers of furniture in the popular ''mahogany 
finish" on any considerable scale are practically dependent on these, 
as the other red woods, such as narra, tindalo, tucang-calao, and 
many others are either too high-priced or at present too scarce to 
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Vvmiture and eabiaetwork — Continued. 

furnish a large factory with a regular supply. Red lauan, by faf 
the most abundant of the three, is also the wood that has been exported 
in greatest quantities to the States under the trade name of ''Philippine 
mahogany." 

4. Woods of medium price, of fair or good quality, abundant, or at 
least common, but little esteemed on account of lack of fine grain or 
color; used for medium-grade furniture, especially for bftcks, bottoms, 
shelves, linings, etc, but also for visible parts, frequently stained to 
various tints of orange or red: Apitong, balinghasay, the bayoks, Ben- 
goOt pine (all purposes, but only in Mountain Province) , dalinsi, guijo, 
calumpit, mangachapuy, the natos, sacat, talisay, toog, tuai. 

5. Cheap, soft, easily worked woods, used for most ordinary kind of 
furniture: All the light-colored lauans and the lower grades (slash 
sawn, small sized, wormy, stained, etc) of the various red lauans, 
and all of the soft miscellaneous woods commonly or occasionally 
found in the market, such as: Balacat, banilad and other Sterculias, 
kaliwas, cheap grades of mangachapuy, cheap grades of nato, the 
pagsahingins, pahutan, cheapest grades of palosapis, tambalau, white 
nato. 

6. A very peculiar specialty in furniture are the one-piece round 
and rectangular table tops made of the buttress roots of certain trees. 
By far the largest part of these are of narra; in fact, this is the 
only species regularly cut for this purpose. The buttress roots of 
many other species are used for bateas (large, shallow, washbowls, 
that take the place of the American and European washtub) and 
for the solid cart wheels formerly used everywhere in the Islands, 
and occasionally one of these is made into a table top. The writer 
has seen table tops of guijo, red lauan, mangachapuy, yacal, dao, dun- 
gon and cupang, but these are all rare. Dungon and cupang, though 
formerly much used for wheels, were very rarely made into tables, 
the former on account of the difficulty of working and surfacing, the 
later on account of the poor quality of the wood. The largest 
finished table known to the writer is one of dao, 10 ft. 3 in. (3.12 m.) 
diameter, belonging to the Philippine Bureau of Forestry. 

Golf dubs. (See Sporting Goods.) 

Oymnasiam apparatus. {See Sporting Goods.) 

Gun ftoeks. {See Sporting Goods.) 

Kaadlet. {See also Levers and Wooden Tools.) 

Handles for adzes, axes, hammers, hatchets, mallets: Agoho (ex- 
tremely hard, but not springy) , banaui and other Cyclostemona (hard, 
smooth, not specially tough), bansalagin (very hard, fairly tough), 
batitinan (hard, fairly tous^), bajrabas (hard, fine texture, tough), 
bitanhol (moderately hard and heavy, tough, difficult to split), sapwood 
of bolong-eta and camagon (fine, hard, smooth, tough), dalinas (smooth, 
tough, springy), dungon (fine, hard, etxtremely tough), guijo (moder- 
ately hard to hard, tough, difficult to split), ipil (hard, very stiff), 
calamansanay (fine, very smooth, difficult to split), lanutan (tough, 
flexible), malabayabas (very hard, stiff), malugay (moderately heavy, 
hard, flexible and tough), the pototans (fine, hard, stiflP), sasalit 
(very hard and stiff, but easily split), tanglin (very like ipil), yacal 
(harder and tougher than guijo). 
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Handles for mattocks, mauls, picks, etc.: The same list as above. 
Handles for brooms, mops, rakes, hoes, and similar tools, requiring: 
a not too heavy, straight-grained, and fairly tough wood: Ahnaciga, 
ata-ata and other Dioapyroa having white sapwood, the bayoks, bitanhol, 
kamingi, lumbayao, malugay, mangachapuy, palosapis, the white 
lanutans. 

Handle for bolos, knives, wrenches, surgical and other professional 
instruments, handles and butt plates for braces and drills, hollow 
handle tools, etc., requiring, as a rule, hard, fine-grained woods, dif- 
ficult to split, but not necessarily tough and flexible: Agaru, agoho, 
alintatau, alupag, aranga, banaba, banaui, bansalagin, batitinan, baya- 
bas, betis, binggas, binukau and other Garciniaa, bolong-eta and all 
other Dioajiyroa (both sap and hearthwood), dungon, ebony, ipil, cala- 
mansanay, kamiming (the prime favorite for hilts of fighting bolos), 
kayatau, kuling-manuk and all other AgUtias, kuyuskuyus (very sim- 
ilar to kamuning), madre-eacao, malabayabas, malatapai, mancono, 
miao, molave, nangka, narig, narra, the oaks, pagatpat, pahutan, palo- 
maria, salakin, sasalit, sibucao, sudiang, supa, tamayuan, tangal, tin- 
dalo, urung, yacal. 

Handles of chisels require a wood that is hard, tough, and especially 
difficult to split. If provided with a ring at the butt, practically any 
wood in the above list will make a good chisel handle. For a plain 
chisel handle, the best of the well-known and common woods is yacal; 
others are: Batitinan, dungon (better than jracal), calamansanay, 
palomaria. 

Handrails. {See Stair Work.) 

Hat blocks. 

Practically only one wood is used by hatters, namely, santoL It 
is common in and about towns, light, soft, easy to work, not attacked 
by mold or insects, and not liable to check. A number of other soft 
woods would serve equally well. As in the case of sculpture, the 
closest substitute for santol would be malasantol. 

House Constrnction. 

1. Foundation ailla, poata, atumpa^ — Agaru, acle, acleng-parang, ago- 
ho, alupag, anubing, aranga, banaba, bansalagin, batino, batitinan, betis, 
binukau and other Garciniaa, dugkatan, dungon, ipil, calamansanay, the 
katmons, kayatau, lamog, the macaasims, malabayabas, malacadios, 
malapinggan, malasaging and all other Aglaiaa, mancono, molave, 
narig, pagatpat, sasalit, sudiang, taba, tabau, tamayuan, tambulian, 
tiga, tindalo, urung, the yacals. 

2. Poata above atumpa. — ^Amugis, antipolo, apitong, banaui and all 
other Cyeloatemonaf batete, the bayoks, Benguet pine, binggas, bitanhol, 
bolong-eta and other Dioapyroa, guijo, calumpit, kamingi, lago, Uusin, 
malugay, the mangachapuys, the natos, the oaks, the pagsahingins, pa- 
hutan, palosapis, the pototans, sacat, talisay, tanglin, toog, tuai, unik, 
the white lanutans. 

3. Beama, joiata, raftera, atudding, «tc.— -Where considerable strength 
and especially great durability are required, the woods used for aiUs 
and posts should be employed; for situations thoroughly protected 



» A common practice ia to put In the arround short "atumps" or stubs of durable woods, to 
which, a meter or two above the ground, are spliced posts of cheaper and^ess durable woods. 
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from weather and at a suflScient distance from the ground, the woods 
specified for "Posts above Stumps" may be used; and, finally, for 
lisht or temporary work, all the lauans and the following: Abnaciga, 
balacat, binuang, kaliwas, kalumpang, and other Sterculiaa, cupang, 
loktob, malakalumpang, cheap grades of nato, tambalau, white nato. 

4. Flooring. — For high-grade work, requiring durability, beauty of 
color and grain, and capacity for taking and retaining a fine finish: 
Asaru, acle, adeng-parang, amugis, aranga, bacauan, banaba, banuyo, 
batitinan, ipil, calamansanay, kamatog, the catmons, lamog, malaca- 
dios, malugay, the harder grades of mangachapuy, manggis, molave, 
narig, narra, the oaks, pagatpat, palomaria, sudiang, supa, tanglin, 
tindalo, tucang-calao and other Aglaias, the yacals. 

Cheaper woods or less well-known woods capable of taking and 
retaining a good finish: Apitong, banaui and all other Cydostemona, 
batete, bayok, binggas, dao, guijo, guijo-blanco, the catmons, kato, 
lumbayao, miao, palosapis, the pototans, talisay, and the other Termi- 
naUas, tandu, the hardest grades of tanguile, tuai. 

For floors subject to heavy and rough usage, yacal is undoubtedly 
the best of the abundant woods; next to this, guijo and the hardest 
grades of apitong; the >bacauans, from their hardness, density, and 
durability would, if properly sawn and seasoned, make a superior 
flooring for stores and public buildings 

5. Siding. — ^Where exposed to the weather or near the ground and 
unpainted, the following may be used: Agaru, alintatau, anubing, 
aranga, banaba, batino, batitinan, betis, binukau and other GareinMe, 
ipil, calamansanay, the catmons, lamog, the macaasims, malacadios, 
molave, narig, narra, pagatpat,' sudiang, tabau, tamayuan, tambulian, 
tanglin, tindalo, tucang-calao and all other Aglaias, the yacals. 

Where protected, or well painted, the following: Almaciga, amamanit, 
apitong, balinghasay, banaui and other CycloBtemonSt bangkal, batete, 
bayok, Benguet pine, binggas, binuang, gapasgapas, guijo, calumpit, 
cupang, all the lauans, lumbayao, malasantol, malugay, the manga- 
chapuys, the natos, the oaks, the pagsahingins, palosapis, sacat, saling- 
kugi, talisay, tandu, tuai, unik, the white lanutans. 

6. Sheathing, eeUing, paneling. — The chief requisite of a good wood 
for this purpose, aside from beauty of grain and color, is freedom 
from attacks of borers ; also comparatively light, soft woods are natur- 
ally preferred, especially where a large part of the preparation is 
handwork. For these reasons the following are favorites: Antipolo, 
bangkal, banuyo, the baticulins, calantas, lumbayao, malasantol, manga- 
chapuy, maranggo, the natos, santol; the lauans are also much used, 
but they are not so free from insect attacks as most of the above. For 
high-grade sheathing and paneling, narra is the prime favorite, the 
following being also used: Acle, amugis, aranga, batitinan, ipil, mala- 
cadios, molave, pagatpat, sudiang, supa, tindalo. Other beautiful wooda 
of excellent quality, but rarely used on account of their relative scarcity 
or very limited distribution, are: Agaru, acleng-parang, alintatau,. 
banaba, batino, caiiafistula, calamansanay, kamatog, the catmons, 
malambingan, malugay, manggis, palomaria, piagau, tabigi, tamayuan, 
tannin, tucang-calao, and all other Aglaiae. 

^ Fitcatpst sidiAS exposed to weather miiet be fastened with wooden pins, copper nails, or, 
at least, with large steel nails, as it will nist out small steel nails very rapidly. 
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House oonttruetion — Continued. 

7. Window aiUs.* — ^Tbe favorite and best-known woods for this 
purpose are: Aranga, bansalagin, batitinan, ipil, calamansanay, macaa- 
sim, molave, jracal. Others of equally fi^ood quality, but scarcer, are: 
Agoho, alupagy banaba, binukau and other GareMas, madre-cacao, 
malabayabas, narig, pagatpat, sasalit, sudiang, taba, tamayuan, tiga, 
tucang-calao and all other Aglanas, urung. For cheaper work the 
apitongs and guijo are most used, being fairly hard and tough and 
also somewhat more durable than the lauans and other soft woods. 

8. Wmdowa. — ^Among the durable woods, by far the most widely 
used for this purpose are molave and yacal; in high-<:las8 work, narra 
is also often used; locally, the most durable woods known in any giyen 
region are used; the amount of wood necessary for this use being 
small, scarcity is not so great a bar as for other purposes, a log or 
two being enough to furnish all the windows for an average house. 
Practically all the durable woods above listed under ''Window sills" 
are occasionally used for windows. For cheaper work, the apitongs, 
guijo, palosapis, and even the lauans are used, all of these, of course, 
requiring thorough painting if they are to last more than a few years. 

9. Blinds, — ^Outside blinds or shutters are practically unknown in 
the Philippines, except as removable boards to close shop doors and 
windows; but inside blinds, sliding like the windows on the siU, are 
an almost universal feature of all but the cheapest houses. Sometimes 
they have solid panels, but much more commonly they are made with 
louvre slats. For both frame and slats, narra is the commonest mate- 
rial for high-class work. Sometimes the frame is made of molave or 
yacal, with slats of narra or other ornamental woods. Beside those 
named, practically every wood used for any kind of interior finish 
is used also for blinds, the choice depending on the taste and means 
of the owner. 

10. Doors. — Acle, molave, narra, and tindalo are used more than 
any other woods for high-grade work; less commonly amugis, banuyo, 
batete, ipil, malacadios, pagatpat, sudiang, and supa; cheaper, but 
very substantial and handsome, doors are made of apitong, guijo, 
lumbayao, palosapis, and tanguile, while the best grades of red lauan 
have also been used recently for finely finished work. 

Household Implements. 

Bowls. — From the huge shallow ''bateas'' used as washtubs down 
to various flat or round bottomed dishes used in the house, the majority 
are made from buttress roots; narra, cupang, dao, and several different 
lauans usually furnish these roots. Many of the smaller bowls, dishes, 
and plates (up to 40 or 50 centimeters in diameter) are made of 
blocks sawn or split from the trunk itself. For this purpose the 
natos are favorites; but for small bowls not subject to rough usage 
even so soft a wood as dita is sometimes used. Small bowls of narra, 
tindalo, and other pretty woods are often purchased by Americans 
and other foreigners and polished for use as card trays, etc. 

^ The window sill, in Philippine construction, is not a mere adjunct or pleee of trim, but is 
mn essential stractutal part of the house framing, running from comer post to oomer post, fap- 
portins the whole weight of the heavy sliding windows, that often ooenpjr moze than three- 
fourths of the side of a room, and itself supported by studding, turned pillan, or by vertiesi 
siding running from window siU to floor leyeL For these reasons it reouivas woods that aic 
strong and resistant both to the weather and mechanical abrasion. 
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Homtehold implemeiita — Conttnued. 

LadleB and 9po<m$. — ^The favorite material for such articles is 
lanete. Occasionally salad forks and spoons of kamuning are seen, 
and molave is also so used. 

Mortars and pestles, — The rice mortar with from one to three holes 
ia indispensable in every house outside the towns, the rice in the country 
being stored in the hull and the daily ration hulled by pounding in 
a mortar. Molave, on account of its hardness, durability, and com- 
parative ease of working, is naturally a favorite for this purpose; 
other woods known to be used are alintatau, alupag, anislag, baling- 
hasay, banaba, banaui and other CyQlostemons, bayok, duhat, guijo, 
calamansanay, kamingi, the macaasims, malapinggan, the oaks, palo- 
maria, sampalok, sasalit. Beside these, the lauans and many otiier 
soft woods are used. For the small mortars used for pounding betel- 
nut paste, etc., sapwood of camagon and other Diospyros and similar 
very dense, hard woods are often used. 

For pestles, the following are known to be used: Alupag, aranga, 
the bacauans, bansalagin, sapwood of bolong-eta and other Diospyros^ 
hambabalud, calamansanay, tamayuan, tfie oaks, the pototans, tangal, 
tiga. 

Rice mills. — For the framework of the domestic rice mill (for blanch- 
ing or polishing the rice) bamboo and various soft, easily worked 
woods are used. In only one part is a special wood required, namely, 
the burrs, which are made of narrow strips of wood set in a cement 
on the surface of a disk, so as to form a pattern like that of the 
burrs in a millstone. For this, one of the best-known woods is alupag, 
but palma brava is also extensively used. No doubt many other woods 
are used in various regions. A list of the woods fitted for such work 
is given under ''Bearings." 

Hubs. (See VSHICUBS.) 

Ittdlaa clnbt. {See Sporting Goods.) 

laterlor tnith. (See House Construction.) 

Joists. (See HousB Construction.) 

Kitchen ware. (See Household Implements.) 

Ladders. 

Very few ladders are made of wood in the Philippines, where bamboo 
is almost universally available. Temporary ladders on building jobs 
are knocked together of any fairly light material that may be handy. 
For sides, the following are recommended: Almaciga, almon, bagtican, 
bayok, guijo (rather heavy, but very strong), lumbayao, malugay 
(rather heavy, but very strong), mangachapuy, pine, red lauan, tan- 
guile, the white lanutans, white lauan. Most of these,* if exposed to 
weather, should be thoroughly painted. For flat rungs, the same woods 
may be used; for round rungs requiring a stronger wood, the following: 
Aranga, the bacauans, bansalagin (very hard, strong, and durable), 
batitinan, bayabas, binukau and other Garcinias, bitanhol, sapwood 
of bolong-eta and other Diospyros, dungon (probably the best wood 
in the Islands for this purpose), guijo, ipil, lanutan, malabayabas, 
malugay, narig, the oaks, sasalit, tangal, yacal. 

Levers. 

Under this head may be conveniently grouped cant hooks and 
peavies, capstan bars, handspikes, and similar large and heavy tools 
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Levers — Continued. 

or handles requiring hard and tough woods. The woods most oommonlj 
used for such purposes 4tre: Alupag, the bacauans, bansalagin, bayabss 
(rarely large and straight enough for large pieces, but a favorite 
for small levers), bitanhol, sapwood of bolong-eta and other Dioepyros, 
dungon, guijo, ipil, narig, yacal. Others equally good, but less well 
known, are: Banaui and other Cyelostemona, dalinas, lamog, malaba- 
yabas, malugay, sasalit, sudiang, taba, tiga. 

Life preservers. {See BuoYS and Floats.) 

Lighters. (See Shipbuilding.) 

Xasts. (See Shipbuilding.) 

Xatches. 

The woods most used at present, both for match sticks and for 
boxes, are gubas, malapapaya, and taluto. Pinkapinkahan has been 
used, but is small and scarce; white lauan has also been cut occasionally, 
but is not as good as the above named. For some time lumbang yna 
used to a considerable extent, but the supply came chiefly from old 
plantations and was soon exhausted. White nato, as far as knowDi 
has not been used, but is recommended for trial. If the prejudice 
against dark woods could be overcome, a large supply of the softer 
grades of the natos and of tiaong would be available. The latter is 
the finest and straightest grained of the lauans. 

Xeasures. (See Boxes.) 

Hine timbers. (See Ties and Mine Timbers.) 

Kirror backs (hand). (See NOVELTIES.) 

Xirror backing. (See Veneers.) 

Kirror frames. (See Moldings.) 

Xoldlngs and sticker work. 

No manufacture of moldings as a separate industry exists in Manila. 
The larger furniture factories and planing mills use machinery to 
supply dieir own needs and to fill special orders; the smaller shops 
buy from these or work out small lots by hand for each individual 
job. In interior finish very few moldings, and these of very simple 
design, are used. For such, the same woods are naturally employed as 
for the remaining inside finish. (See House Construction; Sheathing; 
Ceiling; and Paneling.) 

Picture and mirror frames. — These are made mostly of imported 
gilt or otherwise finished moldings. The native industry in frames 
tends much more to variety of outline and carved ornament than to 
the use of straight line moldings. (See Sculpture and Carving.) 

The flat moldings used for electrical wiring are almost always of 
white lauan or almon, variously stained and painted to harmonize 
with the interior finish. 

Dowels for doors, windows, and furniture are most commonly 
made of guijo, which is tough and difiicult to split. Where used for 
construction to be exposed to the weather, they should be made of ipil 
or yacal. 

Rolling porch and window screens are made of strips about 0^ by 
2 centimeters of white lauan, both the wood strips and the cords with 
which they are tied being heavily painted. Probably no other equally 
light wood is as well fitted for this purpose. 
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XorUrt. (See Household Implements.) 
ICndgnards. (See Vehicles.) 

Xusleal instruinents. 

At least 95 per cent of the musical instruments made in the Philip- 
pines are guitars, mandolins, and bandurias. Beside these, a few 
harps are made in Manila and one firm manufactured piano cases 
for some years. 

The thin lumber for the instruments of the guitar family is sawn 
by hand from boards or small logs. As a general rule, the back and 
sides of an instrument are made of the same wood, the back being 
almost invariably made of two adjacent leaves of veneer opened out 
and jointed so that the grain makes a symetrical figure. The following 
are the woods used for the various parts. 

Baeke and eidea. — Most commonly banuyo, the camagons, calantas, 
lanutan, malatinta, nangka, narra; less commonly acle, amugis, an- 
tipole, balinghasay, balu, banaba, banalo (rare) , bitanhol, dao, catmon, 
lamio, lanete, pagatpat. 

Scundmg hoarde. — ^Almost invariably of American or European 
coniferous box lumber. In Ilocos Sur, Benguet pine is sometimes 



Necks, — Lanete for the great majority; more rarely amugis, api- 
tong, balinghasay, lago, various lauans, paloaapis, santol. 

Heade. — The head is not, as in a violin, carved in one piece with 
the neck, but made of a separate piece (generally of the same wood 
as the neck) attached at an angle by a lapped or dovetailed joint; 
over this is glued a piece of the same thickness as the upper end of 
the fingerboard and abnost always of the same wood as the back and 
■ides. 

Finger hoards. — Bolong-eta, camagon, ebony, or malatinta are the 
most used; less commonly dao, duhgon, ipil, supa. 

Keys, tailpieces, — Camagon, ebony; less conunonly, dungon, narra. 

Trimmings. — The very narrow strip inlaid around the edges is 
almost invariably of lanete, though sometimes rattan is utfed. Inlaid 
ornaments on back or sounding board are generally of the various 
camagons, ebony, or red narra; tortoise sheU, mother of pearl, and 
metals are also used for inlays. 

Interior re'enf or cement, — The cross battens of the back are generally 
of coniferous box lumber or lanete; very narrow strips of rattan are 
glued along the joints as reenforcement. 

Harps are made only in very small numbers and to order, but the 
woods used are very uniform. 

Base. — Not built up, but shaped of a solid block, generally apitong 
or some similar cheap, fairly hard wood. Duhat is also used. 

Back and sides of body. — ^Banuyo, nangka, lauan, palosapis, the 
latter two generally stained red. 

Sound hoard, — Coniferous box lumber. 

Pittar.— Apitong (black finish), narra (natural finish). 

Wrest plats. — ^Amugis, dungon, narra. 
- In the piano cases manufactured in Manila only calantas was used, 
both for the outside, the sounding board, and all the inside fittings, 
such as pedal rods, etc. The manufacture has been discontinued, 
as the product could not compete in price with imported pianos. In 
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Xusloal instruments — Continued. 

repair work, local shops use chiefly acle, antipolo, banuyo, dnngon, 
calantasy narra, and tindalo — all being woods not attacked by boren. 
In Europe and America small quantities of acle, lumbayao, nam, and 
tindalo have been used for piano cases. All of the following are woods 
of good quality and of great beauty that could be obtained in fair or 
large quantities: acle, banuyo, batete, batitinan, ipil, calamansanay, 
calantas, lumbayao, malugay, maranggo, narra, pagatpat, red lanan, 
supa, tanguile, tiaong, tindalo. 

Newels. (See Stair Work.) 

HoTeltles. 

Desk supplies, such as paper weights, inkstands, pen and pin 
trays, etc., for which hard, heavy, and dense woods of striking eolor 
are in demand: Agaru, ade, agoho, alupag, aranga, bacauan, bansa- 
lagin, bolong-eta, camagon and other Dioapyros, ebony, calamansanay, 
kamuning, catmon, lamog, malabayabas, malasaging and all other 
Aglaias, malatapai, mancono, molave, narra, pagatpat, pahutan, palo- 
maria, sasalit, sibucao, sudiang, tamayuan, tangal, tindalo. 

For mirror and brush backs and similar toilet articles, most of the 
above would make fine material. In this connection, it may be remarked 
that both the streaky heartwood and the red sapwood of bolong-eta and 
camagon take black stains very well, the latter having, moreover, the 
advantage over the black or streaky heartwoods of the ebony family 
of being tougher and less liable to check. 

Combs, — The commonest form of comb nuuie in the Islands is a 
segment of a circle, somewhat less than a centimeter thick in the middle 
of the curved back and tapering to a thin edge. The teeth are cut with 
a fine saw and the edges scraped, smooth. For these combs the 
favorite material is camagon; both heartwood and sapwood are used; 
other woods are only used very occasionally, alupag being one of the 
best. 

Toothpicks, — These, handmade of course, are generally made of 
bayabas and gumamela (Hibisems rosa^sinensis) . An excellent mate- 
rial for machine-made toothpicks would be almaciga. Bamboo is much 
used in Manila. 

Oars. (See Shipbuilding.) 

Of&oe liztures. {See Fixtures.) 

Paddles. {See Shipbuilding.) 

Paving blocks. 

The following have been the most used and with the best results: 
Molave, dungon, ipil, agoho, aranga, pagatpat, yacal. The following 
would make good blocks without treatment: anubing, betis, binukau 
and other Garcinias, the macaasims, sudiang, urung. The following 
are recommended for treated blocks: Apitong, bacauan, banaui and 
other Cyelostemons, guijo, catmon, liusin, malugay, the oaks, the 
pagsahingins, palosapis, the pototans, tandu, tuai. Where the traffic is 
not excessively severe, the lauans, lumbayao, and the natos could be 
used, especially as they would probably all absorb preservatives •very 
well. 

Piling. {See Bridgb and Wharf Building.) 

Poles. {See Vehicles.) 
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Folei, telephone and trolley. 

Practically the only wood that has been used very extensively for 
this purpose in Manila is ipil. The following would also make good 
poles (those marked s should be free of sapwood; the others may be 
used with sapwood): Acleng-parang (s), agoho, alupag, anubing (s), 
aranga, batitinan (s) binukau and other Gardnias, dungon and dungon- 
late (s), calamansanay, lamog, the macaasims (s), malabayabas, 
malapinggan, narig (s), pagatpat, sudyang, taba, tabau, tamayuan (s), 
tambulian, tiga, tucang-calao and all other AglaiaSj urung, the yacals. 
Posts. (See House Construction.) 
Posts, fence. 

All the woods listed under 'Toles" and also the following, which, 
though rarely tall and straight enough to furnish poles, are strong 
and durable: Agaru, anislag, antipolo, banaba, bansalagin, batino, 
betis, cana-listula, dugkatan, guyungguyung and other CratoxyUms, 
the catmons, kayatau, kulasi, madre-cacao, malacadios, the oaks, sasalit, 
tangal. 

For creosoted fence posts: Api-api, apitong, balacat, banaui and the 
other Cycloatemans, batete, the bayoks, Benguet pine, guijo, kaliwas, 
calumpit, kamingi, cupang, lago, lamio, all lauans, liusin, lumbayao, 
malacalumpit, malanangka, malasantol, malugay, the natos, the pagsa- 
hingins, palosapis, sacat, talisay, tambalau, tandu, toog, tuai, the white 
lanutans, white nato. 
Printer's materials. 

Engraving blocks. — The wood most closely resembling boxwood is 
kamuning. It is probably little, if at all, inferior to boxwood for this 
purpo^. Like boxwood, it requires very slow and careful seasoning 
to produce blocks absolutely free from checks. Molave has also been 
used; though not so tough, dense, and hard as kamuning, it is of very 
fine texture and works beautifully with fine, sharp tools. Calamansanay 
is of as fine or even finer texture than molave and is -tougher and 
.denser. Bajrabas, a fine grained, tough wood, is said also to have been 
used for engraving. Other hard, dense, tough, and light colored woods 
recommended for trial are: Agaru, ata-ata (sapwood), banaui and the 
other Cyeloster/wns, bolong-eta and camagon (sapwood), narig, sasalit. 

For wooden type, as the process of engraving is much simpler, light 
color is not so necessary as for fine engravings, so that for this purpose, 
beside the above, a number of other very hard, dense woods are 
available, such as: Agoho, alupag, the bacauans, bansalagin, betis, 
dungon, malabayabas, sudiang, supa, taba, tangal, tiga, the yacals. 

For electrotype blocks a wood is required that is not liable to shrink, 
swell, or warp when thoroughly seasoned, soft enough to take small 
nails easily, but not liable to check or to sliver around the edges. 
Such are: Almaciga, balinghasay, bangkal, bayok, kayatau, malacadios, 
malasantol, malugay, mangachapuy, the natos, pagatpat, piagao, tabau, 
tabigi,*tandu, tanguile. 

Quoins require wood smooth, hard, tough, and difiicult to split. 
Such are: Agoho, sapwood of bolong-eta and camagon, dungon, cala- 
mansanay, malabayabas, sampalok, sudiang, the yacals. 
Pyrography. 

For this the chief requirements are homogeneous texture and even, 
light color. The following are recommended: Almaciga, banaibanai, 
baticulin, batino, gapasgapas, gubas, lanete, miao, putian, white nato. 
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Eaft»rs. (See House Construction.) 

Seaohes. {See Vehiclbs.) 

Bliers. (See Stair Work.) 

Saw-gnlde blocks. (See Bearings.) 

Screws. (See Wooden Tools.) 

Sculpture, oarvlng, and Inlayinff. 

By far the most important single feature of sculpture in the Philip- 
pines is the making of sacred images. The favorite woods for these 
are the yellow baticulins produced by various trees of the family 
Lauraeeae, (See Part V, p. 107.) Where this is not available, santol 
or lanete are used, the choice between these two depending on the local 
supply, prices, or the prejudices of the sculptor and the purchaser. 
Calantas is us^ occasionally; like all of the foregoing, it is easy to 
work and insect proof, but is less liked on account of its irregular 
open grain. For cheax>er work, marang and other white baticulins 
are used and occasionally manggasinoro, red lauan, and tanguile. 

For statues to be permanently set up outdoors, molave is the first 
choice and ipil second. Baticulin and other soft woods are sometimes 
used, but these need to be painted annually to preserve them for any 
length of time. 

Pedestals and the platforms (Sp. ''andas") on which statues of 
saints are carried in processions are made of banuyo, narra, ade, or, for 
cheaper work, of red or white lauan. Baticulin and santol are also 
used and, for stationary pedestals in which weight is not an objection, 
molave. For moldings, carved ornaments, raised plain or carved panels, 
etc., the same woods are used. 

Both statues and pedestals or platforms are, as a rule, painted more 
or less artistically, but pedestals for permanent indoor installation are 
often varnished in natural colors, in which case different woods are used 
to produce varied color effects. 

Altars and other ornamental or ornamented fixtures in churches are 
generally of the best and most beautiful wood. Narra, acle, and tindalo 
are favorites. Carved and turned ornaments, especially where subject 
to wear, are often of molave, but, where strength is not essential, 
baticulin, lanete, and santol are favorites.. In some regions, bangkal 
is used as a substitute for these; it is soft, works very smoothly, and 
is rarely attacked by insects. 

For benches and for posts and handrails of partition railings in 
churches, all articles subject to much handling and wear, often more 
or less ornamented with carvings, tindalo and molave are favorites. 

Cheats and jewel boxes. — A special industry in certain regions is the 
manufacture of chests ornamented with a fiat design executed by the 
method of chip carving (German, ''Kerbschnitzerei") ; all four sides 
and the top are completely covered, except a narrow plain border, 
with the carving. In the larger sizes these are made invariably of 
narra, smaller ones of narra or lanete. The chief seat of this industry 
is in IIocos Sur. In the same reg^ion are made also very beautiful jewel 
boxes of a specially dark camagon, completely covered with a very 
fine, lacelike design of scrolls and arabesques. Ganes carved in the same 
style are also made there. 

Picture frames. — These are made in the Manila sculptor's shops in 
probably greater numbers than any one other article. A very large 
proportion of them are of banuyo, a very pretty, durable, and easily 
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worked wood. Other woods commonly used are: Acle, bolong-eta, 
camagon and other Dio9pyro8 (the strongly contrasting heartwood and 
sapwood sometimes used to produce very striking effects), tindalo, 
molaye, and the ubiquitous narra. Other woods occasionally used are 
amugis, the yellow baticulins, calantas, lanete, lanutan, and tanguile; 
and for very ordinary work, apitong, the lauans, and palosapis, the 
latter gmerally called mangachapuy. 

The favorite designs have outlines reminding one of the bold curves 
and arabesques used in outlines of poster designs. Additional orna- 
mentation is of two distinct kinds: Incised carving of scrolls, ara- 
besques, basket weave patterns, and leaves, flowers, etc., or ornaments 
carved in low or high relief and glued onto the flat surface of the frame. 
These ornaments are generally made of wood contrasting as strongly 
as possible with that of the frame. Lanete is the favorite, but the 
baticulins, molave, and santol are also used, and sometimes dark- 
colored woods, sach as red narra and acle. 

The sculptor's shops do a great deal of Job work for other trades, 
such as carved feet, panels, pillars, finials, etc., for furniture; carved 
capitals for pillars of harps; carved letters and ornaments for makers 
of showcases and signs. For such work all the above woods are used, 
as well as many others, the choice often depending on the caprice of 
the owner of the work, who sometimes furnishes the wood himself. 

IrUaying. — Small tables, cabinets, china closets, desks, wardrobes, 
etc., are often elaborately inlaid with woods of various colors. Favorites 
for such work are: Whitish or yellowish — alintatau, the baticulins, 
kamuning, lanete, molave, nangka; red — calantas, malasaging and other 
Aglaiaa, narra, sibucao, tindalo; brown — banuyo, catmon, acle; black — 
bolong-eta, camagon, ebony. 

Sliafts. (See Vehicles.) 

Shades, poroh and window. (See Moldings and Sticker Work.) 

Slieaves. (See Bearings.) 

SlKipbnildlng. 

Cabin work, — ^For the highest grade work narra, and sometimes 
tindalo, are used. Equally good, but less often used, are acle, amugis, 
banuyo, batitinan, ipil, calantas (ceilings and panelings), malugay, 
pagatpat, palomaria. Where cheaper wood of good quality, but with 
less beauty of grain and color, is required, guijo and mangachapuy are 
used. Still cheaper, not quite so hard, but durable and of better 
appearance, is lumbayao. A good grade of red lauan is almost equally 
good. For the cheapest work, all the lauans, sometimes nato, and 
miscellaneous soft woods are used. 

Keels. — ^The following are most commonly used: Dungon, guijo, mo- 
lave (small vessels), the yacals; less commonly, anubing, aranga, ban- 
salagin, batitinan, betis, pagatpat, palomaria. Liusin and tambulian 
are recommended on account of their resistance to teredo. 

Knees and ribs. — The following are known to be used: Dungon, 
molave, palomaria, tangal. Knees are either made of natural crooks 
or sawn out of planks. In the latter case, curved logs, especially of 
molave, are often sawn into thick planks parallel to the plane of 
curvature and the ribs then sawn out approximately along the curva- 
ture of the grain. 

Masts and spars. — Bitanhol and mangachapuy are the best-known 
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woods for this purpose. Both are tough and springy^ durable when 
not in contact with the ground, and not excessively heavy. For small 
spars, guijo and various lauans are used, also slender saplings of the 
bacauan family. Lumbayao and malugay are tough, straight woods 
that would make good material for masts or small spars, but are rather 
heavy for large spars. Probably the best wood in the Islands for 
spars would be almaciga, though it is not kown to have been used, 
probably on account of its inaccessibility. 

Planking. — ^Commonly used for both decks and hulls — guijo, manga- 
chapuy, the yacals; well known, but less used — ^batitinan, bitanhol, 
pagatpat; specially recommended for decking on account of their 
hardness and durability — ^narig, tambulian, the yacals; much used for 
cheaper work — apitong, the lauans, palosapis; used for small sailing 
vessels — ^lumbayao (in Mindanao), malugay (in Mindoro). 

TreenaiU. — Bacauan, bansalagin, sibucao, and tangal are favorites, 
on account of their straight grain, smooth texture, hardness, and 
durability. Other hard, durable, and straight-grained woods are narig, 
sasalit, and tamayuan. In Manila, guijo and yacal are used; being 
cross-grained, they must be sawn into small squares and then rounded 
by hand or run through a sticker. Other excellent woods that would 
have to be shaped in this way are: Agoho, batitinan, dungon, ipilt 
kalamansanay, malabayabas, oak, sudiang, tambulian. 

Ship's wheels, — The favorite woods are bansalagin and dungon, the 
former being preferred for its smooth wearing quality. 

Dugouts or hancds. — ^The lauans, being large, light, and easy to work, 
are naturally most used for this purpose. Calantas, where available, 
is highly appreciated on account of its durability. Other woods used 
in various localities are: Antipolo, binuang, dao, cupang, loktob, lum< 
bayao, malabog, marang, nato, tanguile. 

Barges, Ughters, scows. — ^Yacal and guijo are the woods most com- 
monly used for keels, ribs, gunnels, and other heavy parts, and guijo 
for bottoms and sides. Where economy is the first consideration, 
palosapis, white lauan, and other lauans are used for planking. 

Oars and paddles. — For paddles every easily worked wood from white 
lauan to molave is used, the former representing the minimum of 
weight combined with least requirements of strength and durability 
in an oar and the latter the maximum convenient weight with the 
greatest durability. For ship's boat oars, guijo and mangachapuy are 
used. Malugay would undoubtedly make an excellent oar. For lifi^t 
sculls, spoon oars, and canoe paddles, almaciga would be equal, if uot 
superior, to spruce. 

Shoe lasts. (See Boot and Shoe Findings.) 

Shoe soles. {See Boot AND Shoe Findings.) 

Show cases. (See Fixtures.) 

Shuttles. (See BOBBINS.) 

Siding. (See HOUSE Construction.) 

Sills. (See HousE Construction.) 

Singletrees. ,(See VEHICLES.) 

Spars. (See Shipbuilding.) 

Spindles. (See Bobbins, Etc.) 

Spokes. (See Vehicles.) ^ I 
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Spools. (See Bobbins, Etc.) 
Sporttair i^A athletle goods. 

Bars, horizontal, parallel, trapeze, etc. — Requiring tough, smooth 
woods: AgohOy bitanhol, bansalagin, batitinan, bayabas, sapwood of 
bolong-eta and camagon, dalinas, dungon, malabayabas, malugay, narig, 
sasalit, the white lanutans, the jracals. 

BUliard cues. — Excellent shafts for billiard cues have been made of 
guijo and palosapis, with butts of narra, camagon, and tindalo. Other 
straight-grained woods recommended for shafts are: Agaru, almaciga, 
aranga, sapwood of ata-ata, bolong-eta, camagon and other Dioepyroe, 
banaui, batitinan, bayok, bitanhol, lanutan, lumbayao, malugay, manga- 
chapuy, pagatpat, supa, the white lanutans. 

Billiard tables. — High-grade billiard tables made in Manila are 
practically all of narra, the cheaper ones of red lauan and tanguile. 
The writer knows of one beautifully finished table of batete. For other 
woods suited for the purpose, see ''Fixtures and Furniture." 

Bowling alleys. — The few bowling alleys in Manila, in provincial 
capitals, and at military posts are all imported. The following would 
make excellent material for this purpose, being hard, tough, fine- 
grained, and of light color: Aranga, banaui, binukau, sapwood of 
bolong-eta and camagon, calamansanay, malugay, and yacal. 

Bowling halla, — Dungon and mancono have been used. Mancono is 
practically equal to lignum-vitsB. Dungon is even tougher and more 
difficult to split than mancono, but is not as heavy. 

Bow8. — The best material for bows in the Islands is palm wood 
(Span., ''palma brava") ; it is very hard and tough and much more 
resilient than any of the other hard and tough timbers. It is the 
favorite material for this purpose of all the primitive hill folk. 

Croquet seta. — There is practically no doubt that for combined 
weight, hardness, and toughness, dungon is the best material for both 
mallets and balls. For the balls alone, mancono would be superior to 
dungon. Other woods, less heavy, but otherwise fit for croquet balls 
and mallets, are: Agoho, betis, sapwood of the camagons, calamansa- 
nay, malabayabas, malasaging and other Aglaias, palomaria, sampalok, 
yacal. 

Dumb'beUe^ — Approximately in the order of their weights, the follow- 
ing, all hard, heavy, woods capable of taking a fine polish: Mancono, 
camagon, alupag, sasalit, aranga, dungon, bansalagin, narig, yakal, 
agoko, malabayabas, calamansanay, tindalo, ipil, molave. Lighter 
woods suitable for the purpose are: Almaciga, bangkal, bitaog, guijo, 
lumbayao, malugay, nato, palosapis, tanguile, tucang-calao, tuwi, and 
white lauan. 

Fishing rods. — For this, as for bows, the best known material is 
palm wood. 

Golf ehibs. — The sapwood of the camagons is practically identical 
with persimmon, which in America is used more than any other one 
wood for golf -club heads; other woods that are heavy, tough, and 
difficult to split are: Dungon, guijo, calamansanay, malugay, palomaria, 
sampalok, the yacals. For the shafts, dungon, lanutan, and malugay 
are recommended; if it does not prove too heavy, palm wood would 
make an excellent shaft. 

Gunstocks^ — ^Acle, camagon, lanutan, and narra are used by gun- 
smiths in Manila. Acle, acleng-parang, and pahutan are the woods 
that most closely resemble black walnut in color and texture. Guijo 



80 

Sporting and athletic goods — Continued. 

has been tried also; it undoubtedly makes an excellent stock, but on 
account of its insignificant grain and color is not likely to become a 
favorite. Other good woods for this purpose are apitong, banaba, 
banuyo, batitinan, binukau and other Gareinias, bitanhol, calamansa- 
nay, lumbayao, malugay, palomaria, piagao, sampalok, sudiang, supa, 
tucang-calao and all other Aglaias. 

Guijo has been used with satisfactory results 'by the military author- 
ities for the wooden guns used for bayonet-fighting practice. 

Indian clubs. — For this purpose lighter woods are generally used than 
for dumb-bells. For very light clubs, batieulin, calantas, and the 
lauans would make good material. Somewhat heavier woods are: Amu- 
gis, apitong, banaba, banaui, banuyo, batete, bayok, bitanhol, guijo, 
lumbayaOy narra, the natos, pag^atpat, palosapis. 

Tenpins. — ^White lauan, tanguile, and lumbayao are recommended, 
being not too heavy, fairly tough, and difficult to split. Palomaria has 
been used in Borneo with excellent results. 

Vaulting polea^ — ^Almaciga is recomended for trial as having a very 
fine, smooth, straight g^^ain. Bamboo, however, is everywhere replacing 
wood for this use. 
Stair work. 

Baltutters and handrails. — Acle, alintatau, amugis, aranga, banuyo, 
batete, batitinan, bitanhol, guijo, ipil, calamansanay, lumbayao, malu- 
gay, mangachapuy, molave, narra, pagatpat, tindalo, tucang-calao. A 
great deal of apitong is used for medium-g^^ade work, and for the 
cheapest work all the lauans and much "miscellaneous lumber." 

Risers and treads. — Molave and tindalo are the favorites for this 
purpose on account of their hardness and enduring color, the smooth, 
pale yellow of molave and the rich red of tindalo both becoming the 
more conspicuous the more they are scrubbed. Practically all the 
woods used for balustrades and many others are used also for treads 
and risers and, for medium-gnrade and cheap work, apitong and the 
lauans. 

Paneling and other trim about stairs is naturally made, as a rule, 
of the same woods as the surrounding interior finish. 
Staves. (See Cooperage.) 
Tenpins. {See Sporting Goods.) 
Ties and mine timbers. 

The following are accepted as first-class railway ties by the Manila 
Railroad Company: Agaru, acle, acleng-parang, alupag, anubing, aran- 
ga, banaba, bansalagin, batitinan, betis, binukau, -bolong-eta, bunog, 
camagon, dungon, dungon-late, ipil, kubi, malabayabas, malaca- 
dios, molave, narig, narra, palomaria, sasalit, sudiang, taba, tabau, 
tamayuan, tambulian, tiga, tindalo, tucang-calao and all other Aglaiat, 
urung, the yacals. 

The following are accepted as second-class ties: Agoho, amugis, an- 
tipolo, batino, binggas, bitanhol, guyungguyung, calamansanay, catmon, 
lamog, the macaasims, pagatpat. 

A very large number of other species would make excellent ties if 
creosoted. As impregnation is effected with best results when large 
quantities of wood of one kind are treated and not mixed lots of various 
species, those woods obtainable in large, uniform lots would be the 
best for this purpose and practically the only woods that can be de- 
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pended on for a large and continuous supply are the dipterocarps, of 
which the apitongs, the lauans, and palosapis are the most abundant. 
Next to these in quantity, and superior to the dipterocarps in hard- 
ness, are the woods of the mangrove family, the bacauans and pototans. 

Tongnei. (See Vehicles.) 
Tool handles. {See Handles.) 
Tools, wooden. (See Wooden Tools.) 
Toothpicks. (See Novelties.) 
Treenails. (See Shipbuilding.) 
Type. (See Printers' Material.) 
Vehicles. 

The vehicle manufacturers of Manila (and the industry in Manila 

is typical of that of the whole Archipelago) fall rather sharply into 

four classes: 

1. Large carriage shops, manufacturing carriages of various styles, 
as well as the best grades of the various two-wheeled vehicles known 
as the carromata, calesa, quilez, etc.; these shops have taken up also 
the repair and even entire construction of automobile bodies. There 
are about 15 such in Manila and probably a greater number scattered 
through the provinces. The latter are naturally not as well equipped 
as the best shops in Manila. 

2. Smaller shops, manufacturing almost only carromatas and car- 
retelas.^ A few of these also make bull carts. Of this class and the 
next together there are over 25 in Manila. 

3. Shops of size and capacity about the same as the above, but 
making almost exclusively bull carts. 

4. Manufacturers of heavy horse-drawn carts and wagons. There 
is no organized native industry along this line. The small size of 
the native horses, the scarcity of good roads, and the universal use 
of the carabao and cart all contributed to prevent the use of large 
wagons. The American Army brought mules and draft horses, as 
well as heavy wagons of various styles. Later, both the Civil Gov- 
ernment and some private firms imported American or Australian 
draft horses. Practically, the use of heavy horse-drawn vehicles 
is confined to governmental departments and their manufacture to 
two institutions, the land transportation shops of the Quartermaster's 
Department and Bilibid Prison, the latter being the Insular peniten- 
tiary located in Manila. The former makes all wagons used by the 
Army, and the latter the dump carts and heavy wagons used by the 
Government of the Philippines, by the city of Manila, and the various 
provincial governments. 

The one wood used for practically all parts of all kinds of vehicles 
is guijo. Except for steel axles and iron hubs, many heavy wagons 
are built of guijo throughout. Shafts for light vehicles are bent by 
boiling them in a wooden tank heated by live steam and clamping 
them in forms until cool. They are reported to hold very well the 
curve so given them. 

^ The eanctela is a two wheeled cart with a lisht bed, a railinsr about 80 cm. hish, two or 
thz«e Biovable seats supported on the nilins, and a flat top supported on four stanchions ; It 
is «t ones the "poor man's carriage" and the universal delivery wagon for light loads. 
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Vehicles — Continued. 

The following are used for the different parts of various vehicles: 

Hubs, — Palomaria and bitanhol (mostly for light vehicles) ; dungon, 
ipil, and yacal (carts and heavy vehicles) ; guijo (all classes). 

Spokes and felloes, — Dungon, yacal, gruijo, apitong; in the cheap- 
est carromatas and carretelas unscrupulous workmen sometimes use 
red lauan. 

Axles. — Dungon, guijo, ipil, yacal. 

Shafts. — Lanutan is the favorite among the smaller shops for light 
vehicles. The carriage shops use hickory and ash (the latter from 
Europe). Cart shafts are almost always of guijo. The wagon shops 
at Bilibid Prison also use guijo for steamed bent shafts. Cheap car- 
retelas sometimes have shafts made of a small but very thick-walled 
bamboo called bayog. 

Poles, — Dungon, ipil, guijo, bitanhol. Of these, guijo is used most 

Singletrees,— Gmjo and, rarely, yacal; dungon is also used in pro- 
vincial factories^ 

Beds, — Carts generally have a flat frame of guijo, the boards for 
filling in the bed being of apitong or lauan. Occasionally a frame 
is made of yacal; on the other hand, apitong and lauan are also used 
for the cheapest grade of frame. .Wagon beds are generally made 
of guijo throughout. 

Framework of automobile and carriage bodies. — Most commonly 
guijo; dungon, mangachapuy, and yacal are sometimes used on special 
orders. 

Floors of ccurriages, carromatas, etc. — Guijo and, for cheaper work, 
lauan. 

Panels, — Banuyo, guijo, tanguile, and various lauans. 

Dashboards, — For high-grade work in natural finish, banuyo and 
narra; for cheaper grades, guijo, palosapis, mangachapuy, and various 
lauans. 

Calantas is used for mud guards for carriages and automobiles. 
Veneers. 

There is no veneer industry as such in the Philippines. The 
Philippine Match Factory uses rotary veneer cutters for making 
both boxes and match sticks. This is the only veneer machinery in 
the Islands. Picture and mirror frame shops use white lauan and 
other cheap, soft woods sawn to about 3 millimeters thick for backing. 
Most of this material is sawn to order from logs or flitches in local 
mills, generally under supervision of the owner of the wood. Musical- 
instrument makers saw even thinner stuff by hand. Machine-sawn 
veneer would serve this purpose, but rotary cut veneer could not, 
of course, be used by them on account of the distortion and loosening 
of the fibers to which the process subjects the wood. No other material 
thin enough to be called veneer is used, except very rarely a bit 
of ornamental overlay on special jobs of cabinetwork. 

For high-grade ornamental work in veneer the following are rec- 
ommended: Agaru, acle, acleng-parang, bacauan-gubat, banaba, bang- 
kal, banuyo, batete, batitinan, bitanhol, bolong-eta, camagon, dao, 
ebony, himbaba-o, calamansanay, calantas, kamatog, catmon, lago, 
lamog, lanete, lanutan, malacadios, malambingan, malasaging, and all 
other Aglaiae, malatinta, manggis, maranggo, molave, narra, pagat- 
pat, palomaria, piagao, sibucao, supa, tabigi, talisay, tindalo, toog. 
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▼eneers — Continued. 

For the heavy veneers used for drawer bottoms, partitions, and 
interior paneling in desks and other furniture, and similar uses, the 
lauans and the natos would furnish excellent material. Being light, 
fairly tough, and difficult to split, the lauans would be equally good 
for light crates, fruit packages, wooden dishes, and similar articles 
made of cheap veneers. 

Wliarf bnildlng. (See BRIDGE AND Whabf Building.) 

Whlpstoeks. (See Games.) 

Windows. (See House Construction.) 

Window tills. (See House Construction.) 

Wooden tools. (See also Handles and Levers.) 

The number of woods used for wooden tools by carpenters and 
sawyers in Manila is very limited. The three chief classes of tools 
for which wood is used (exclusive of chisel handles) are planes, 
saw frames, and try-squares, straightedges, scratch gauges, etc. 
Planes are almost invariably of molave. This is hard, fine, and smooth, 
but chips easily at comers and edges and wears rapidly on the sole. 
Other woods used, but very rarely, are batitinan, camagon, calaman- 
sanay, mancono, and sampalok. The following would make good 
plane stocks: Agoho, aranga, banaui, bansalagin, sapwood of bolong- 
eta and camagon, dungon, lamog, malasaging and other Aglaias, 
narig, sudiang, supa, tamayuan, tangal. 

Handsaws were little Imown and less used before the American 
occupation and even now more than nine-tenths of all saws used 
by Filipino and Chinese carpenters are frame saws with blades rang- 
ing from 1/2 to 3 centimeters in width. For the frames mangacha- 
piiy, narra, and yacal are commonly used. For the long whipsaws 
used in sawing logs, guijo and yacal are much used; occasionally a 
frame is seen with the central strut of Oregon pine, but the Chinese 
sawyers sometimes use such very heavy woods as bansalagin and 
dungon. 

For try-squares (both stock and blade), straightedges, gauges, etc., 
narra is the favorite; camagon, molave, and yacal are also used. Un- 
doubtedly one of the best materials for this purpose is the sapwood 
of camagon and other species of Dioepyroa. 

Mallets are comparatively little used. By far the best material, for 
weight, toughness, and difficulty of splitting, is dungon. Still heavier,, 
but not as tough, are the camagons and mancono. Ship caulkers use 
a wood called mapilik, which they obtain from certain ship's officers 
sailing to the south, but the source has not been ascertained. It is 
very probably mapilfg, a very hard, heavy, rare, and little-known 
wood related to mancono, known only from Camarines and Albay, 
and there said to be used for hammers. 



Digiti 



zed by Google 



Fart IT.— METHODS OF IDENTIFICATION. 

In the 8i>ecies descriptions in Part V, there has been given for each wood 
not only its distribution and various local names, as well as the general 
appearance and mechanical properties, but also a short description of the 
minute structure, for the only positive means of identifying most woods is 
the structure as reveealed in a clean, smooth cross section. It must not 
be supposed that such identification requires, in the great majority of 
cases, a laboratory full of scientific apparatus. On the contrary, the more 
conspicuous features in the structure of a given wood can, as a rule, be 
seen with no more elaborate apparatus than a good pocket knife, a fine 
whetstone, and a lens magnifying four or five diameters. No dements 
requiring the use of a microscope have been used in this work. Neither 
is it necessary to learn a vocabulary of new scientific terms, as almost all 
the various component elements (excepting those generally visible only 
under the microscope) can be grouped under a few comprehensive terms. 
These terms, which include all the elements whose relative abundance and 
arrangement need to be observed for our purposes, are as follows: 

1. Hivrd and soft tisstLe. — The hard tissue constitutes, so to speak, the 
background of the picture in the cross section of most woods. It is 
generally more abundant than any other element and almost invariably 
appears darker, more compact, and smoother than the soft tissue. In the 
hardwoods, or broadleaved treeis, the hard tissue is made up largely of 
the true wood fibers, which are long, thin cells, closed at both ends, whose 
main purpose is to provide mechanical support to the treer, the thickness of 
their walls as compared to the size of the internal cavity being the chief 
elememt determining the density and hardness of the wood. In the hard- 
woods, the vessels, or pores, attend to the business of conducting water and 
sap. In the softwoods, or conifers, there are neithefr wood cells nor pores, 
their place being takem (and functions performed) by the tracheids, a 
different kind of cells, which compose practically the whole bulk of the 
wood. For our purposes, however, no distinction need be made (nor, indeed, 
can any essential difference be observed with a hand lens) between tracheids 
and wood fibers. Moreover, but three softwoods are enumerated, namely, 
almaciga and the two pines. 

The soft tissue is almost invariably lighter in color and of a more 
spongy appearance than the hard tissue. In practically all hardwoods, it 
forms narrow or broad rings, or else irregular patches, around the pores. 
Frequently these patches run together, forming more or less regular jMittenis 
of either continuous and parallel, or else broken, wavy, branching, or 
diagonal lines. In some woods the soft tissue takes the shape of regular 
patterns that are not related to the position of the pores. As a rule, very 
dense, hard woods contain little, and very soft woods, a great deal, of soft 
tissue. There are, however, many exceptions to this. Some woods contain 
conspicuous amounts of soft tissue, yet are very heavy, due to having very 
thick-walled wood fibers, while otherrs, containing very^ little soft tissue, 
are light because their wood fibers are thin walled. 

2. Pith raya, — These are groups of cells that run radially from pith 
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to bark at right angles to the grain. In the cross section they are visible 
to the naked eye in most woods and under the lens in all. They are 
composed of cells similar to those of the longitudinal masses of soft tissue 
and in the cross section are generally of nearly the same color as the latter. 
In longitudinal sections they are not generally conspicuous except when the 
section is nearly or quite radial. In such sections they form, in woods 
like oak and catmon, the "silver'' or "flake" grain so familiar in quarter- 
sawn oak furniture. In tangential sections they form elongated dots or 
narrow lines which often appear darker than the neighboring wood fibers. 
Thcdr relative thickness and width (or height, when considered in the 
natural position in the trunk of the tree) and their frequency are 
important aids to identification. 

3. Porea, — Pores, or vessels, are tubelike elements lying between the 
wood fibers and quite distinct from them. Their leng^th is undetermined; 
that is — ^being made up of a large number of cells placed end to end and 
communicating continuously — ^they are not limited, like the lumen or internal 
cavity of a wood fiber, to the lengrth of a single celL Strictly speaking, 
a vessel is one of these tubes, including in the term the opening and its 
wall, but for the purposes of our descriptions, the word pore will be used 
to mean only the lumen, or opening, while the annular wall is included in 
the term soft tissue, as with a hand lens no distinction is to be seen 
between the tissue of the vessel walls and the masses of soft tissue that 
either surround the vessels or form other patterns independent of them. 
The arrangement, shape, and size of the pores form the most conspicuous 
feature in the cross section of most woods. In some species they are 
arranged in more or less distinct concentric rows following the growth 
rings; such woods are called "ring porous.'' These are much rarer in 
the Tropics than in the Temperate Zone. In ring-porous woods, the 
largest pores are most numerous in the inner or early part of each 
ring, becoming either gradually or abruptly smaller and fewer toward the 
outer, or later, part of the ring. Woods in which the pores are more or 
less scattered are called "diffuse porous." Some have the pores arranged 
in longer or shorter, straight or oblique, radial rows, others in more or less 
wavy, often branching tangential lines (often with a tendency to form 
irregular, herringbone" patterns) and a great many, finally, have them 
more or less evenly scattered without any regular arrangement. The 
largest pores are about like pinholes, while the smallest are barely, if at 
aU, visible under a hand lens. In many woods, the pores are fairly uniform 
in size, in others very variable, while in some cases they are quite dis- 
tinctly of two sizes. Sometimes all the pores are open, sometimes part or 
even all of them are filled with colored deposits, which latter are generally 
also plainly visible in longitudinal sections ; in some woods, they are more or 
less completely filled with tyloses (see below), which sometimes appear as 
numerous thin cross partitions; such partitions, in thcr cross section, give 
the pores the appearance of being filled with soft tissue, while in longi* 
tadinal sections they give a dotted line effect. 

4. Tyloses. — In many woods, as the sapwood cells die and are gradually 
converted into heartwood, there are deposited in them (most conspicuously 
in the pores) various colored substances which often completely fill the 
pores. Instances are: The sulphur-yellow deposits in ipil {Intaia spp.)» 
white in dungon (Tarrietia sylvatica), and black in the ebony family (in 
which they not only fill the pores, but completely permeate all the elements 
of the wood) . These are merely homogeneous masses of organic or mineral 
matter — ^that is, deposits in the strict sense of the word. Tyloses, on the 
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other hand, are growths — ^that is, they are cells which grow from the soft 
tissue surrounding the vessel into the internal c.avity. When few and thin, 
they are frequently iridescent, glistening like tiny soap bubbles. When 
somewhat thicker, they frequently present the appearance of niunerous 
cross partitions referred to above; this is characteristic, for instance, of 
many woods of the alupag family (Sapindaceae) . When still more massive 
and crowded, they often give the pores the appearance of being completely 
choked with soft tissue (which, in fact, they are) and in such cases the 
contents of the pore, its wall, and the surrounding soft tissue often appear 
under the lens as one uniform light colored patch. 

5. Reain canals, — These are found only in the pines and the lauan 
family (Dipterocarpaceore) , In the pines they are found scattered singly 
or in very small groups. In the lauan family they are either scattered 
or arranged in conspicuous concentric lines which form the most striking 
characteristic of the family. Unlike growth rings the&e lines occur at 
very irregular intervals from thef heart outward and, moreover, they are 
incomplete — ^that is, they very rarely form complete circles (See PL VI, 
fig. 48.) 

6. Growth rings. — These are the concentric belts formed by the addition 
of matefrial to the outside of the trunk during growth. Like ring porous- 
ness, they are rarer and, as a rule less distinct in Tropical than in Temperate 
Zone woods. The ring-porous character has already been described. In 
diffuse porous woods, however, the pores are often slightly more niunerous 
in the inner part of the ring — ^that is, the line of distinction between the 
ring-porous and the diffuse-porous character cannot always be quite sharply 
drawn. Growth rings are marked by various other features. In somt 
woods the outer portion is darker than the inner, in some denser, and 
often these two conditions go together, the darkefr look being really only 
a result of the denser texture. Often the dense tissue forms only a narrow 
belt at the end of the ring. On the other hand, the inner edge, or 
beginning of the ring, is often marked by a distinct, narrow line of loose- 
textured soft tissue. Sometimes the rings are very regular as to thickness 
and distinctness of color and texture, and from this condition there is 
found every gradation of irregularity and indistinctness down to total 
absence of rings. 

7. Ripple marks, — Beside the above characteristics to be observed in the 
cross section, there is one feature in the longitudinal sectional that is often 
of value for determining a species, namely, ripple marks. These are ex- 
tr^nely fine, transverse, parallel, slightly wavy lines (about 5 to the 
millimeter in narra) resembling the marks made by ripples on a smooth 
beach. They are most common in tangential sections, but in some woods 
are found in all longitudinal sections. Generally they are plainly to be 
seen (often better on split than on planed surfaces) with the naked eye; 
in fact, they are frequently more distinct to the naked eye than under the 
lefns. Ripple marks are found in very many woods, but in certain cases 
they serve to distinguish woods that might otherwise be confused, for 
instance, narra almost always has them and tindalo never. 

The descriptions in Part V of the structure and other properties of the 
woods are invariably taken from the specimens in the working collections 
of the Bureau of Forestry. These are wood specimens collected by forest 
officers, together with botanical material taken in each case from the same 
tree as the wood and, therefore, absolutely authentic. When peculiarities 
of color or other properties occurring in commercial lumber, as distinct from 
these specimens, are described, this is generally specifically stated. 
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Fart T.— SPECIES DESCBIPTIONS. 

DUEABIXITT CLASSES. 

The woods described below are divided into four durability clases. These 
indicate: 

1. Very durable, for example, anubing, ipil, mancono, molave. Such woods 
are probably rarely attacked by insects, except after they have been softened 
by detoay — ^that is, by attacks of fungri after long exposure to exceptionally 
sevea^ conditions. They resist exposure to the weather or contact with 
the ground for long periods. All timbers in this class are belie^red to be 
at least equal to the most durable American woods and many of them 
surpass in durability any commercial timber of the temperate zone. 

2. Durable, for example, calamansanay, palomaria, tindalo, tucang-calao. 
These woods are very rarely attacked by any insects and will last many 
years even in contact with the ground or exposed to the weather. 

3. Fairly durable, for example, apitong, guijo, calumpit, catmon. Woods 
of this class are not commonly or severely attacked by insects. They resist 
the weather fairly well and last several years even in the ground. Most 
of the woods in this class would it is believed, compare with the woods of 
average durability in the North Temperate Zone. 

4. Not durable. These woods although not termite proof are not specially 
subject to attacks of other insects — that is to say, they are not invariably 
attacked as are certain other woods; but the sapwood is often poor in this 
respect and woods of this class unprotected by paint or preservatives should 
not be exposed to conditions of constant moisture or of constant alter- 
nation between moisture and dryness. Thus, they are not recommended 
for use in the ground or for exposure to the weather, when woods of the 
other classes arcf available. There is included in this class no wood 
believed to be inferior to the medium-grade construction timbers of the 
United States and the classification has been made with special reference 
to Oregon pine and California redwood, which are the woods most com- 
monly imported into the Philippines. The various lauans, which form the 
great bulk of the timber of this class, are mechanically stronger than red- 
wood and Oregon pine. Redwood is by no means immune to the attacks 
of termites, while Oregon pine is known to be destroyed by them in a 
comparatively short time. 

Certain woods which are known to be less resistant than the lauans to 
decay and insects, have their degree of durability designated, not by 
numbers, but by such phrases as ''durability poor," "often attacked by 
beetles,^' etc. 

LIST 07 ABBEEVIATIONS. 

The following abbreviations are used of names of islands or island 
groups, provinces, subprovinces, and languages : 

Agus. Agusan Province. Ant. Antique Province. 

Ala. Alabat Island. Bab. Babuyan grroup. 

Alb. Albay Province. Bal. Balabac Island. 

Amb. Amburayan Subprovince. Bas. Basilan Island. 
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Malamaoi Island. 
Manila. 

Marinduqae Island. 
Masbate Idand. 
Mindoro Island. 
Misamis Provinoe. 
Mountain Province. 
Nueva Ecija Province. 
Nneva Vizcaya Province. 
Negros Island. 
Occidental Negn^s Prov- 
ince. 
Olutanga Island. 
Oriental Negros Province. 
Palawan Island. 
Pampanga Province. 
Pangasinan Province. 
Rizal Province. 
Romblon Island. 
Samar Island. 
Sibuyan Island. 
Siquijor Island. 
Sorsogon Province. 
Surigao Province. 
Tablas Island. 
Tagalog language. 
Tarlac Province. 
Tawitawi group. 
Tayabas Province. 
Ticao Island. 
Union Province. 
Zambales Province. 
Zamboanga Province. 

The term '^miscellaneous lumber*' so often used in the following descrip- 
tions, though self-explanatory, perhaps needs a few words of comment. The 
smaller operators, broadly speaking, select for felling those trees that 
they know to be more or less fitted for their purposes, or that they can 
sell to the mills (whether steam or hand power) under the looal nameSt 
or with no name at all ; the local name used in a given case may or nsy 
not be the official and current commercial name of the species, but as long 
as the consumer takes the wood, this makes no difference. The largv 
operators, especially those who have their mills on the cutting area, as 
almost all the larger operators have them now, cut everything regardless 
of name or lack of name. Their operatives are, in large part, not woods- 
men native to the locality, so that they are not familiar with names 
of those species which, for their small size, rarity, inferior quality, or 
other reasons, are not well known. The result is that only those woods 
which are well known on account of their abundance or superior qualities 
are sorted out in the mill and the yard, the rest going into the "misedla- 
neous piles." In some yards this is roughly divided into hard and soft^ 

^ It most alwayi b« kept in mind that In the Philippine lumber txmde theie tenm mv^ ^ 
taken literally and have nothinir to do with the American nae of "aoftwoods" for conlfexi ^ 
"hardwoods" for broadleaved trees. ^ . 
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Bat. 


Bataan Province. 


Mai. 


Batg. 


Batangas Province. 


Man. 


Bats. 


Batanes Group. 


Mar. 


Beng. 


Benguet Subprovince. 


Mas. 


Bil. 


Biliran Island. 


Min. 


Bkl. 


Bikol language. 


Mis. 


Bis. 


Bisaya language. 


Mtn. 


Boh. 


Bohol Island. 


N.B. 


Bon. 


Bontok Subprovince. 


N.V. 


Buk. 


Bukidnon Subprovince. 


Neg. 


Bui. 


Bulacan Province. 


Occ. Neg, 


Bur. 


Burias Island. 




Bus. 


Busuanga Island. 


Olu. 


C. 


Central. 


Or. Neg. 


Gag. 


Gagayan Province. 


Pal. 


Gam. 


Gamarines Province. 


Pamp. 


Gap. 


Gapiz Province. 


Pang. 


Cat. 


Gatanduanes Island. 


Riz. 


Gota. 


Gotabato Province. 


Rom. 


Gul. 


Gulion Island. 


Sam. 


Dav. 


Davao Province. 


Sib. 


Din. 


Dinagat Island. 


Siq. 


Guim. 


Guimaras Island. 


Sor. 


I.N. 


Ilocos Norte Province, 


Sur. 


LS. 


Ilocos Sur Province. 


Tab. 


Ilk. 


Iloko Language. 


Tag. 


no. 


Iloilo Province. 


Tar. 


Lag. 


Laguna Province. 


Taw. 


•Lan. 


Lanao Province. 


Tay. 


Ley. 


Leyte Island. 


Tic. 


Lep. 


Lepanto Subprovince. 


Un. 


Lub. 


Lubang Island. 


Zam. 


Luz. 


Luzon Island. 


Zambo. 
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In the Manila yards, the ''soft miscellaneous," if fairly sound and clear, 
sells at an average of about ^40 per M., and "hard miscellaneous" at KO 
to MO or upward. 

As regards the prices cited, the comments on this subject in Part I, 
p. 14, should be kept in mind. 

BBSCRIPTIONS. 

PIKACEAE. 

[Pine family.] 

This family is represented in the Philippines by only three species, 
none of which are of any great importance in the lumber trade. Alma- 
ciga, though found in almost every island, occurs as a rule in the higher 
mountains and so has never been cut to any extent, while the two pines 
are found only in very limited regions. 

Genus AGATHIS. 
A. alba Foxw. (Plate I, fig. 1.) ALiiAciGA.* 

One of the largest trees of the Philippines, reaching 200 centimeters 
or more in diameter; reported from: Gag., Isa., Abra, Beng., Lep., N, E., 
Bui., Zam., Bat., Riz., Tay., Gam., Alb., Sor., Min., Neg., Mis., Mindanao 
(almost all provinces). Pal. 

Local names. — ^Adidfigau, dadiangau or ladidngau (Tay., Gam., Alb., 
Sor.) ; aningd (Beng.) ; anteng (N. E.) ; badidiigau (Neg.) ; baltik (Pal.) ; 
bunsog (Beng.) ; makau (Mis.) ; olensago (Beng.) ; salang, sileng (Gag.) ; 
salong (Tay., Gam., Alb., Sor.); titau (Abra); till (Zam.). 

Wood moderately hard, flexible, and tough, though not resilient; moder- 
ately heavy; sapwood small, scarcely distinct from heartwood; heartwood 
pale yellow, sometimes with faint pinkish or brownish tinge, generally 
turning to an even, very pale brown in drying; grain very straight; tex- 
ture very fine and smooth; seasons well; very easy to work. Durability 
under severe conditions not well known, but excellent in dry situations; 
rarely or never attacked by beetles, but not termite proof. 

Structure, — ^Pith rays numerous, fine to moderately thick, indistinct; 
individual cells (tracheids, see p. 84) with a good hand lens plainly 
visible in a very smooth cross section, arranged in perfectly regular radial 
rows; growth rings marked by a fine, indistinct, light-colored line. 

Uees, — Has only recently come into the market in small quantities with 
miscellaneous lumber; little or nothing known of local uses; would be a 
very pretty wood for carving and pyrography panels and is recommended 
for trial in sounding boards of musical instruments; as sold with mis- 
cellaneous lumber, is put to all the most ordinary uses; has iMsen used 
with good results for lumber scale sticks; would be a good wood for similar 
articles, such as meter sticks, draftman's triangles, curves, etc. 

Supply, — ^Very limited at present; but, as larger operators work further 
into the mountains, will undoubtedly increase somewhat. 

Prices, — Sold so far only with cheap or medium grade miscellaneous 
lumber at about ^40 per M. 

* The Spanish eqaivalent of "mastic ;" the resin of the tree, which is practically identical 
with the Kauri ffum of Australia and has always heen collected hoth for local use and for 
export in eonsiderable quantities, is much better known than the wood, being exported as 
"manlla copal" to Europe and America, where it is used for the manufacture of hish-ffrade 
varnishes. The native names s&lans, s&lensr, s&lonsr also mean "resin." but the Spanish name 
is almost everywhere known. > 



90 

Genus PINUS. 

Two species, one found in the Mountain Province, the other in the in- 
terior of Mindoro, while small quantities of both are found near the coast 
of Zambales. 

P. instdaris Endl. (Plate I, fig. 2.) SXleng or Bengu^ Pine. 

A moderately tall, straight tree, up to 140 centimeters in diameter 
reported from: I. S., Abra, Bont., Beng., N. E., Pang., Zam. 

Local names, — Bel-bel, boo-boo, bul-bul, ol-ol (Beng.) ; parina' (I. S.) 
sdhing (N. E.) ; sdleng (I. S., Bont., Beng.); sdlit (Zam.). 

Wood soft to moderately hard; moderately heavy to very heavy, resin 
ous heartwood very much heavier than sapwood, thoroughly air-dry spec! 
mens of former sometimes heavier than water; sapwood merging gradually 
into heartwood, except in large old trees, where the very resinous heart- 
wood and the less resinous sapwood are quite sharply distinguished; color 
ranging from pale yellow to rich orang^e brown; old heartwood almost 
completely impregnated with resin; grain strai^t or slightly crossed; 
texture fine and smooth; seasons well; easy to work, except for gumming 
tools. Durability of sapwood not very good; resinous heartwood, excellent; 
rarely if ever attacked by insects, even termites avoiding the heart and 
resinous knots. 

Structure, — Pith rays numerous, fine to very fine; individual cells finer 
than in almaciga, regular radial arrangement barely visible under hand 
lens; single resin canals widely scattered; g^^owth rings very distinct, the 
softer, lighter-colored inner part of the rings occupying much less than 
half, and the dense, resinous outer part of the rings much over half, of 
the total area. 

Uses. — 'In those parts of the Mountain Province where pine is very 
abundant, the supply of other woods is practically nil and pine is put to 
all uses where wood can or must be used; where pine occurs mixed with 
other woods, it is very little used. It is never brought to the Manila 
market. 

Supply. — Abundant through a long narrow belt in northwestern Luzon; 
comparatively scarce on Zambales coa'st. 

Prices. — About ^70 per M. in Baguio. 

P. merkusii Jungh. & de Vr. TapClau or Mindoro Pine. 

A tree up to 90 centimeters in diameter; reported only from Zambales 
and Mindoro, with local names TAPtJLAU (Zam.) and agoo or aguu (Min.). 

Wood in all respects like above, but apparently even more resinous. 

ORAMINEAE. 
[Graas or bamboo family.^] 

The only members of this family that furnish material of large size 
in great quantities for construction (with the exception of various grasses 
used for thatching), or for the manufacture of furniture and implements, 
are the bamboos. The erect bamboos are the most abundant and useful, 
but some of the climbing bamboos are also used to a lesser extent. 

All bamboos have cylindrical, hollow, jointed, stems, with walls ranging 
from less than one-half centimeter to 4 or 5 centimeters in thickness. In 

^ For tbe notes on tfais family and the following the writer is largely indebted to an un- 
pubUshed MS. loaned him by Mr. E. D. Merrill, Botanist, Bureau of Science. Bulletin Na 4» 
of the Bureau of Education, "Industrial Fiber PlanU of the Philippines," by Theodore Muller, 
Manila, 1918. was also consulted for uses, local names, and distribution. r^- 
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all species, the walls are thickest at the butt and become gradually thinner 
toward the tip. In some species, the wall of the first few joints above the 
rootstock is so thick that the stems are almost or quite solid, the central 
hollow being reduced to a small hole of the diameter of a pencil, or less. 
The erect bamboos have, as a rule, perfectly straight stems, while the 
climbing bamboos grow almost always in a zigzag fashion, the stem changing 
its direction sharply at every joint. 

The following lists, though far from complete, give an idea of the im- 
mense variety of uses to which bamboos are put: 

Hotue amstruetion. — Posts, girders, joists, studding, laths, rafters, pur- 
lins, door and window frames, doors and shutters, flooring, roofing (split 
and laid like tile; rare), sauali^ (siding, ceiling, doors, shutters, and even 
floors), eave troughs, and down spouts (occasional). 

Furniture and household implements. — Beside benches, chairs, tables, 
beds, bookshelves, and similar larger furniture, bamboo is used for minor 
articles too numerous to mention. 

General strtietural work. — Scaffolding and staging of all kinds, tem- 
porary bridges and docks, centering for masonry culverts and arches, tem- 
porary derricks and "jim poles," temporary pipe lines for water, fences, 
fish weirs, shade frames for nursery beds, trellises, bean poles; also a 
favorite for town and barrio school flagpoles. 

Navigatunu — >Masts and spars for boats, praus, lighters, and sampans, 
oar shafts, boat poles, seats and false bottoms, bailing dippers, rafts, floats 
for heavy timber, movable roofs of lighters, stanchions, and ribs for boat 
awnings. 

Land transportation. — Sledges, yokes, vehicle shafts, cart and carretela 
bottoms, ribs of vehicle tops; the very thick-walled and strong lower parts 
of the heavier species are used as rollers in transporting heavy objects; 
next to palma brava (see palm family), bamboo is also the most widely 
used material for carrying poles. 

Beside the uses above enumerated, bamboos are also used, split into 
splints ranging from the fineness of a panama hat fiber to broad pieces 
of the full natural thickness of the wall, for a great variety of textile 
purposes in the manufacture of hats, mats, baskets, screens, fruit crates, 
poultry cages and crates, plaited barrel hoops, plaited or twisted cables, etc. 
The bamboos of the Philippines belong to about 40 known species, rep- 
resenting 8 genera; the following are the best known and most important 
species. 

Crenus BAMBUSA. 

A genus of about five species in the Philippines, of which the first species 
described below is the most important bamboo in this country. 

B, hUimeana Schultes f. Spiny Bamboo. 

A tall, straight bamboo, stems ordinarily from 10 to 12 centimeters in 
diameter, and about 20 meters high, the lower part of the stems surrounded 
by a dense thicket of spiny branches. Found in all settled areas at low 
and medium altitudes, apparently always planted, and undoubtedly in- 
troduced from the Malay Archipelago in prehistoric times. 

Local names, — ^Aonoo (Bis.) ; batikan (Sur.) ; baugin (Pamp.) ; bayog 

^ Sauali is a matting made, arenerally in a diasronal basket weave, of split, flattened, bamboo 
tplints. Where made locally, it is often woven in pieces of approximately the shape and size 
required f6r the puxpoee in view ; as a commercial article it is woven in sheets aboat^.6 meters 
wide and 10 to 16 meters lonj. Digitized by GoOglC 
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or baytig (N. V., Zam.) ; cana-espina (Span.); dugfan, kabugdoan (Bkl.); 
kawdyan (Tag., Bkl., Bis., Ilk., Pamp.) ; kawdyan-g^d (Bis.); kaw&yan 
nga bulflau (Occ Neg.) ; kawdyan-siftan (I. S., Un.) ; kaw6yan-tin{k or 
k.-matinlk (Tag., spiny bamboo) ; kawdyan-tot6o (Tag., Bid.) ; mamrtigi, 
rugfan (Bkl.); pasfngan (Cag.). 

Uaea. — The best structural bamboo in the Philippines; house construc- 
tion, t^nporary bridges and wharfs, fish weirs, heavy sauali, all purposes 
where the strongest and most durable bamboo is required; also furnishes 
some of the best material for various finer hat, mat, and basket work. 

Supply. — Probably in few regions equal to the demand; complaints are 
frequent in Manila that the supply brought to the market is of full-grown, 
but not yet thoroughly mature, stems. This is probably not so commonly 
the case in smaller markets. 

Prices, — One of the highest-priced bamboos in the Islands, due partly 
to its superior qualities and partly to its being more difficult to harvest 
and to transport. At points in provinces where there is a steady supplyi 
sells as low as n.0 per 100. In Manila, prices range from about M2 to 
M5 for the most ordinary grades to nO for selected lots of the longest 
and straightest st^ns; for large lots of average size and quality, about ^0. 

B. vulgaris Schrad. KAwAYAN-EniNG. 

A tall, straight bamboo reaching about the same dimensions as the pre- 
ceding. It has not the spiny branches of B. btumeana, the stems are 
smoother, with less projecting nodes and slightly thinner walls. 

Local names, — ^Bulfnau (Ilk.) ; burirau (Ant.) ; bot6ng or butting (Gam., 
Alb., Cap.) ; kabol6an (Alb.) ; kawdyan-baytigin (N. E.) ; kawdyan hob4ro 
(Lag.) ; EAWXYAN-EiLfNG (N. v., N. E., Tar., Un., Zam., Bui., Riz., Man.) ; 
kaw&yan figa dalusa (Occ. Neg.) ; kawdyan sa China (Cebu) ; lunas (Ley., 
Boh.) ; sinabing (Cebu) ; taiwandk (Cav.) ; tewan&k (Lag.) . 

Uses. — ^Wherever abundant, put to practically all uses known for bamboo. 
Spiny bamboo is preferred for heavy work on account of its greater strength 
and durability, but for furniture, floors, door and window frames, water 
containers, and similar uses kawayan-kiling is very generally preferred 
because of its smoother exterior. 

Supply and prices, — ^In the ManUa market the supply is much less abund- 
ant and regular than that of spiny bamboo and prices probably on the 
average somewhat lower. In one region, at least, the Province of Cama- 
rines, prices are regularly somewhat lower, probably due not so much 
to lesser demand as to the greater ease of extraction and transportation. 

Genus DENDROCALAMUS. 
A genus of three or four species, of which botong is the best known. 

D. laiiflorus Munro Bot6nG. 

A tall, very smooth and rather thin walled bamboo reaching nearly or 
quite the same dimensions as the Bambu^sas, 

Local names, — B61ong-sfna (Cam.) ; Bot6nq (Cam., Alb., Cebu) ; baton 
(Cebu) ; kabol6an (Alb., Sor.) ; kaw4yan-sfna (Tag.) ; pat6n (Sor., Sur.). 

Uses, — Much the same as kawayan-kiling. 

Supply and prices, — Less widely distributed and less abundant than 
kawayan-kiling; little or not at all known in Manila market; no prices 
recorded, but the writer remembers one sale of several hundredis in Cama- 
rines at M.0 per 100. 
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Genus DINOCHLOA. 

A genus of four or five species, all thick walled, scandent forms, of 
which zigzag bamboo is the most widely distributed and best known. 

£>. seandena (Bl.) 0. Etze. Zigzag Bamboo. 

A clhnbing plant, with st^ns 2 to 8' centimeters in diameter, more or 
less sharply bent at each node, the intemodes 20 to 45 centimeters long. 

Local Momea.-— Bia (Pal.); baluk&ui (Min., Cebu); buk^u (Bas.); bu- 
kAui (Bal.); tim&k, usfu (Min.). 

Uses, — ^No special uses are recorded, but said to be more or less utilized 
for general purposes. Probably adapted to all same uses as the Bikals 
(climbing species of Schizostaehyum) . 

Genus GIGANTHOCHLOA. 
Only one species known in the Philippines. 

G. levia (Blco.) Merr. Bol6. 

A tall, smooth, straight bamboo very similar to botong (Bambusa vul- 
garia) and often known by the same names: 

Local names. — Bok6, Bol6 (Cap.) ; bot6ng (Cap., Boh.) ; kaw&yan-sfna 
(Bui.). 

Supply and prieea, — ^Not abundant, little if at all known in Manila 
market, and no prices recorded. 

Genus SCHIZOSTACHYUM. 

The most numerous in species of the genera of bamboos in the Philip- 
pines, containing several widely distributed and well-known species, of 
which the following are the best known. 

S. dielsianum Merr. BIkai^BAbui. 

A climbing bamboo, with very thick walled, zigzag stems, similar to 
Dinoehloa aeandena. 

Local name84 — ^Bfkal (Gag., Un.) ; the name is also conunon in the Bikol 
provinces and many other regions, but whether applied to this or to other 
species is not in all cases recorded) ; bikal-bibi (Pamp.) ; BIkai^bAbui 
(Zam«) ; bikal-machfn (Pamp.) ; loob (Boh.) ; usfu (Cav., Lag.) ; the local 
names of this and the following seem to be applied to both almost in- 
differently. 

Uses. — Beside being used locally for general purposes, the stems are 
reported as being used for chairmaking in Cagayan and Cavite. 

Supply and prices. — ^Very abundant in many regions, but nowhere a 
regular article of commerce. 

S. diffusum Merr. (5. acutiflorum Munro) . BIkal. 

Practically identical with the preceding. 

Local names, — ^Baliaro, balikau (Ilo.) ; BIkal (I. S., Abra, Pang., Pamp.; 
see remark after '1[>ikar' under preceding species) ; bongb6ng (Cebu, Boh.) ; 
gimiUc (Bat) ; hindi, indi, inri (Alb., Sor.) ; lilit (Pamp.) ; and names of 
preceding. 

Uses, supply, and prices, — ^As for preceding; also reported by Bureau 
of Education as a favorite for basket work. 

S. himampao (Blco.) Merr. {S. tnucranatum Hack.) BCho. 

An erect, thin-walled bamboo reaching a maximum diameter of, 8 to 10 
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centimeters and a height of 10 to 12 meters. Gregarious and often cover- 
ing large areas to the almost entire exclusion of trees and shrubs. 

Local names. — Bagdkai (Alb., Sor., Ley., Cap., Ilo., Boh.) ; BtJHO (Tag.) ; 
caiia-bojo or cana-boho (Span.-Fil., derived from preceding) ; bokaue, 
lumampau (Tag.); kawdyan-sungsiing (Lag.); ords (Alb.). 

Uses, — Put to all uses of other bamboos except where considerable 
strength and durability is require. Used in greater quantities than any 
other species in the manufacture of saucdi, (See footnote, p. 91.) It 
makes an excellent paper pulp and on account of its great abundance, high 
yield of cellulose and ease of manufacture, is one of the most promising 
materials in the Islands for this purpose. 

Supply and prices. — Bubo is brought into the Manila market as a reg- 
ular article of traffic, but also in the form of floaters for rafts of heavy 
timber. The quantities brought in are much less than of the structural 
bamboos. According to size and quality they sell at prices ranging from 
K to W per 100. 

PALMAE.' 

[Palm family.] 

A large and important family which, although not supplying timber 
in the usual sense of that word, supplies material for a very great variety 
of structural and other industrial uses. 

The inner part of practically all palms is a soft, pithy mass, not durable 
as regards resistance either to decay or to insects, but many species among 
the erect palms possess a hard outer shell ranging in different kinds from 
less than 1 centimeter to 4 or 5 centimeters in thickness. This shell is 
generally very hard, heavy, very strong and stiff, very resilient, and resists 
decay and insect attacks as well as some of the best woods. It is the 
wood of this outer shell that is commonly known as palma brava (Spanish 
for "wild palm,'^ as distinguished from the cultivated coconut and betelnut 
palms). The name palma brava has no specific significance, being applied 
in different regions to any species that furnishes a wood large enough 
and strong enough for structural purposes, bows, carrying poles, etc. The 
climbing palms, or rattans, possess only a very thin, tough, and flexible 
outer shell. It is this shell which, split into strips of even width, forms 
the almost universal tying and lashing material in the Philippines and 
also the familiar "cane" used for seats and backs of chairs. When split 
by hand, the core is wasted, but prepared by machinery, the round, rather 
rough core constitutes the "reed" used in making so-called reed furniture. 

The following lists, though far from exhaustive, indicate some of the 
chief uses to which the palms are put. 

Whole steins of erect palms. — ^House posts, rural telephone and telegraph 
poles, piles, porch and interior columns, cylinders for blacksmith's beUows; 
some of the very small species are occasionally used for canes, clubs, 
spear shafts, etc. 

Split stems of erect palm^s. — Joists, rafters, flooring, vehicle shafts 
(rare), carrying poles, spear shafts, bows, spear and arrow heads, parts 
of fish and game traps, rake and harrow teeth, parts of other agricultural 
and of household implements, canes and clubs, fishing-rods, scabbards, all 
kinds of tree nails, pegs and dowels, handles for axes, hammers, chisels, 
etc; occasionally used for parts of small pieces of furniture and cabinet 
work and for inlaying. 

* See footnote on Gramineae, p. 90. 
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Whole rattans, — Framing of chairs, settees, light tables, hatracks, etc/ 
logging, rafting, ferry and suspension bridge cables; standing rigging of 
boats and praus; frames for heavy baskets, crates, pack saddles, pack 
baskets; spear shafts, canes, whipstocks; a peculiar and in some regions 
very common use of some of the smallest kinds is for clotheslines. 

Split rattans, — Ties and lashings in construction of houses, bridges, 
landings, fish weirs, fences, scaffoldings, ladders, bamboo centering for 
culverts and arches, sledges and other vehicles, agricultural and household 
implements, furniture, boats, rafts, etc.; bale ties for abacd, tobacco, sugar 
etc.; plaited hoops for cooperage; wicker covering of demijohns; caning 
and winding of rattan, bamboo, and wooden furniture. 

In addition to these uses of the trunks or stems, the leaves and petioles 
are utilized for numerous industrial purposes, such as the manufacture 
of mats, bags, hats, baskets, and other textile uses, as well as for thatching, 
for which last use various palms furnish the almost universal material 
throughout the Archipelago. 

The following are among the most important genera and species of palms 
and rattans: 

Genus ARECA. 

A genus of three or four native species and the betelnut palm, the latter 
introduced in prehistoric times and very widely cultivated for its nut. 

A. catechu L. Bt^NGA or Betelnut Pjilm. 

An erect palm with a smooth straight trunk, about 15 to 20 centimeters 
in diameter. Used occasionally for temporary construction; if exposed 
to weather or in contact with ground, is destroyed by decay and insects 
inside a year, but as flooring in bamboo houses lasts several years. 

Genus ARENGA. 

A genus of three or four species, of which only one is of any importance. 
A. saccharifera Labill. KAong or Sugar Palm. 

A tall palm reaching a diameter of 40 centimeters or more. In some 
regions small quantities of a starch are obtained from the pith. More 
commonly, the trees are tapped for palm cider, from which sometimes sugar 
is made, and sometimes alcoholic drinks and vinegar. The leaves are said 
to make very durable thatching material. The wood is very rarely used, 
being of poor quality as regards strength and durability. 

Genus CALAMUS. 

This is the largest genus of the family in the Philippines, containing 
nearly 40 known species. They are all climbers, their stems being the 
rattans of commerce. These range from less than half a centimeter to 
about 5 centimeters in diameter and occasionally reach a length of 200 
meters. 

Very little is known of what species produce either the best qualities 
or the greatest quantities of rattan. The numerous local names seem to 
be very loosely applied to many different species and, except in a few 

1 This industry has beeome of considerable importance in the last few years* especially in 
Bnlaean Proyince; the furniture is modeled chiefly after the familiar Vienna bentwood ware 
and in one respect is decidedly sui»erior to the latter; the Vienna furniture is very frequently 
attaeked and destroyed by boring beetles, while rattan seems to be rarely or never touched by 
them. A very large proportion of moving picture theaters, restaurants and other public places 
In Manila are now furnished almost entirely with these chairs. ^ . 
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cases, it is impossible to compare those used for a given species in one 
region "with those used in any other region. The most widely known names 
appear to be such as have only a generic meaning, equivalent to the Spanish 
hejuco and English rattan. 

Genus COCOS. 

Beside a recently introduced ornamental palm (Cocoa pVwmosa Hook.)i 
there is found in the Philippines only one species, the coconut. 

C. nudfera L. Coconut Palm. 

Cultivated in almost every island and province. According to an es- 
timate by a member of the Bureau of Agriculture, there are 45,000,000 
trees in the Archipelago. 

The trunk has a hard outer shell from 2.5 to 5 centimeters thick. The 
wood is lighter in weight and color and not quite so hard and durable as 
that the Liviatonas, It is not infrequently used locally for tanporary 
bridges, for piling along waterfronts and wharfs, etc. It seems to be not 
quickly destroyed by teredo and, in the water or in very wet situations, 
lasts much better than where exposed to alternate drouth and humidity. 
Also used occasionally for flooring and parts of household and agricultoral 
implements. 

Genus DAEMONOROPS. 

A genus of seven known species, all climbing palms like Calamus, The 
stems are put to practically the same uses as the rattans of the latter 
genus, but, though little is known of the qualities of the individual species, 
it is believed that the rattans furnished by Daemanoropa are all inferior 
at least to the better kinds furnished by Calamus. It is not known whether 
any quantity of Daemonorops is found among export rattans. 

Genus KORTHALSIA. 

A genus of two or three known species of rattans. No special uses 
are known for any of them, but they are undoubtedly used locally for 
the same purposes as the other rattans and it is possible that they furnish 
some part of the commercial export material. 

Genus LIVISTONA. 

A genus of seven known species, tall palms with trunks of the shape 
and size of the coconut palm, but with fanshaped leaves. The species of 
this genus are among the most widely distributed in the Islands and furnish 
a very large part of the "palma brava" wood. The best known species 
of the genus is 

L. rotundifolia Mart. AnAhau. 

Local nomea.— AnAhau (Tag., BkL, Bis.) ; ablang (Pamp.) ; labfd, labig, 
an&au (Ilk., Pamp.) ; aniu, labfk, bailing, sar&u, tar&u (Cag.) ; bags&ng 
(Bis.); bdhi' (Bkl., Bis.); balak (Moro) ; buln6 (BkL); luyong (Zam., 
Bat.); palma brava (Span.-Fil).; pflig (Pol.); tflcal (Tag.); tikis (Zam.). 

Wood hard, heavy, tough, flexible and very resilient; dark brown, tam- 
ing nearly black with age and exposure; rather easily split into long 
narrow strips in a radial direction, but will not split straight tangen- 
tially; fairly easy to work and takes a beautiful polish. 

C/aea.-— Piling (said to last several years, even where exposed to teredo) ; 
posts; beams, joists, rafters; flooring; sometimes used (split into strips 
as for flooring) for sheathing under galvanized iron roofs as a protec- 
tion against heat; the favorite material in the hills for bows and spear 
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shafts and in towns for carrying poles; on account of its resiliency, makes 
a superior material for fishing rods. 

Supply and prices, — ^Widely distributed, but nowhere abundant and, 
with one exception, hardly ever a regular article of trade; this exception 
is formed by the pinggas (carrying poles), oval strips about 8 to 4 centi- 
meters thick, 6 to 8 c^itimeters wide^ and about two meters long, which 
are brought to Manila from Bulacan, Rizal, Laguna and other neigh- 
boring provinces and are sold at from TC to K each. 

L. sp. TarAu. 

This is the only large palm found truly gregarious in the Philippines; 
groves of hundreds or thousands of trees occur in the Cagayan Valley. 
The wood is identical with that of anahau and has been used rather ex- 
tensively for wharfs in the ports at the mouth of the Cagayan River, as 
well as for the other uses above enumerated. The polished palm-wood 
columns used in all the Philippine exhibits at the Panama-Pacific Inter- 
national Exposition were of this species. 

Beside the above, the stems of the lumbid or sago palm {Metroxylon 
rumphii Mart.) and of anibong (Oncosperma fUamentoaum HI.), both 
rather common in parts of the Bisaya Islands and Mindanao, are locally 
used for spear shafts, bows and flooring. 

CASTJABIHAOEAE. 

[Ajroho family.] 

A family containing but one genus, of which the best known species, 
agoho, the cassowary tree of India and she-oak of Australia, is common 
on sandy shores of the Australian and eastern Indo-Malayan regions and 
conspicuous on account of its resemblance to the conifers. 

Genus CASUARINA. 

C. equiseiifoUa Forst. (Plate I, fig. 8.) Aq6ho. 

A medium-sized tree, up to 90 centimeters in diameter, with a straight, 
tapering bole, generally deeply fluted at the base; found in practically 
every coast province and on sandy flood plains of large rivers. 

Loeal names. — ^Ag6 (Cag.) ; Ag6ho or ag6o (Bab., Abra, I. S., Tar., 
Zam., Pang., Cam., Alb., Sor., Min., Mas., Tic, Rom., Dav., Pal.); ag6so 
(Zam., Bat., Pamp., N. E.); ar6ho or ar6o (I. N., I. S., Abra, Cag.); 
karamtitan (Moro) ; malab6hok, marab6hok (Bis.). 

Wood very hard; heavy to very heavy, specific gravity 0.704 to 0.942 
(Foxworthy); sapwood pale brown, sometimes merging gradually into 
heartwood, sometimes very sharply distinguished from it; heartwood light 
to dark reddish brown, with irregular belts of light and dark color; grain 
straight as a whole, but often with a very regular short wave; texture 
fairly fine; very difficult to work and surface. Durability at least II; even 
sapwood rarely attacked by insects. 

Structure. — Pith rays very fine and very broad, the broad ones widely 
scattered; pores medium sized, in irregular radial or diagonal strings, 
often *filled with yellowish deposits; soft tissue forming thin rings about 
pores and very numerous, fine, wavy, often branching concentric lines 
similar to those in oak; no growth rings. 

Usee. — Piling; ties; poles; paving blocks; house posts, bridge and wharf 
construction; beams, joists, rafters; window sills; handles; firewood; 
charcoal. 
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Supply. — Widely diatributed on sandy seacoaats and river valleys, but 
not abundant. 

Prices. — About MOO per M., but not now found in Manila market 
Casuariana rumphiana Miq., Mountain Ag6ho, C. sumatrana Miq^ 
the latter found only in Palawan, Agusan and Zamboanga, and several 
other species are found on lowlands, except sandy beaches, and frecinently 
in the mountains; they rarely come into the market with misoeUaneous 
lumber. They can be distinguished from ag6ho by their very numeroos 
broad pith rays, rather regularly spaced among still more numerous very 
fine ones; otherwise, they seem to have the same structure and general 
properties as agdho. 

FAGACEAE. 

[Katab«nff or (wk family.] 

Genus QUERGUS. 

Between 36 and 40 oaks occur in the Archipelago, generally in the more 
mountainous regions, though in some places they occur only one or two 
hundred feet above sea level. Most of them appear to be of very limited 
distribution, only about half a dozen having been reported from more than 
three or four localities each. Many are small trees or even shrubs, but the 
largest species are tall trees reaching diameters of from 40 to 100 
centimeters. 

The following names are on record for the genus, regardless of species: 
babaisdkan (Tay.) ; baiiikan (Riz.) ; bak&lau (Zam.) ; bangg&i (Ley.); 
barusang (Bui.); basdkan (Tay., Gam.); bult6k (Abra); daMtan (I. S.); 
dirian (Pan.) ; fhip (Zam.) ; iklik (Beng.) ; EatAbang (Zam., Bat, Ug.) ; 
KatilCk (Beng.) ; Kil6g (Beng.) ; l&ian (Agu8.) ; makul&b (Gag.) ; HANi- 
RiNQ (Isa., N. V.) ; ManggasibIki (BuL) ; manlodb (Riz.) ; natil^g (Beng.); 
paliien (Abra, Bont., Beng.) ; palonipoi (Zam.) ; pafi^andn or PangnXn 
(Bat.) ; puso-puso (Bat., Mar.) ; oliian or UUSjan (Gag., Lag., Batir-f 
Mis., Dav., Lan.); sitaldag (Beng.); takalpf (Min.); tiakd6g (Beng.); 
tikal6d (Alb.); tikUk (Beng.). 

Though varying somewhat in color and texture, the woods of the oaks 
are practically all of one type; wood moderately hard to hard; heavy to 
very heavy, specific gravity 0.921 (Puigdulles) ; sapwood 2 to 5 centimeters 
thick, pale yellowish brown, not quite sharply marked off from heartwood; 
heartwood light to dark brown; grain straight, pith rays forming long, 
straight brown lines on slash-sawn, and an extremely broad, showy silver 
grain on quarter-sawn face; texture fine, dense, smooth in most specimens, 
somewhat porous in others; seasons well if carefully stacked, otherwise 
liable to split and vwrp considerably. Durability probably III ; not attacked 
by beetles. 

Strticture. — Pith rays distinctly of two kinds, numerous very fine ones 
(from 8 or 10 to 40 or 50) between every two large ones; pores small 
to medium, open (i. e., with few or no tyloses), forming irregular, wavy, 
broken and branching radial lines between pith rays; soft tissue forming 
numerous (3 to 10 to the millimeter of radius) wavy, fine but diltinct, 
concentric lines, and indistinct, irregular patches about groups of pores; 
growth rings sometimes marked by a narrow, indistinct belt of darker 
tissue. (Plate I, fig. 4.) 

Uses. — Posts; beams. Joists, rafters; tool handles; fiooring; if found 
to absorb preservatives well, would make superior railroad ties and paving 
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blocks. Pai^rduUes says: "♦ ♦ ♦ is as excellent for construction as 
its cons^eners of the Spanish Peninsula, but little used on account of the 
difficulty of extraction." 

Supply and Prices^ — Rarely marketed, except in small quantities mixed 
with miscellaneous lumber, though small lots of good boards may bring 
as high as M20 to n50 per M. 

The following are the largest and best known species of Quercua: 

Q. henneUH Miq. PangnAn. 

A tree up to 70 centimeters in diameter; reported from: I. N., N. E., 
Pang., Pamp., Zam., Bat., Lag., Batg., Tay., Sam., Dav. 

Q. eaudatifoUa Merr. EIatAbanq. 

A tree up to 50 centimeters in diameter; reported from: Cag., I. S., 
Besng., Pang., Bat., Riz., Caiji., Neg., Dav. 

Q. jcrdanae Lag. 'SLATthtVL 

A tree up to 65 centimeters in diameter; reported from: Beng., Abra, 
Lep.y PaL 

Q. lUmMn A. DC. UlAian. 

A tree up to 50 centimeters in diameter; reported from: Cag., N. E., 
Zam., Bat., Riz. 

Q. luzonienais Merr. Kil6o. 

A tree up to 60 centimeter in diameter; reported from: Cag., Abra, 
Lep.9 Beng., Zam. 

Q. Walis BICO. MANGGASIRfKI. 

A tree up to 70 centimeters in diameter; reported from: I. S., N. V., 
BuL, Pamp., Zam., Bat., Riz., Tay., Cam. 

Q. soleriana Vid. (Plate I, fig. 4.) MANilOKG. 

A tree up to 100 centimeters in diameter; reported from: Cag., Isa., 

Beng., Bui., Zam., Bat., Lag., Tay., Cam., Alb., Min., Cap., Sur., Agus., Mis. 

TTLKACEAE. 
CMfOaikmo ftunlly.] 

A family represented in the Philippines by only one genus of timber 
trees, Celtia, to which belongs also the American hackberry. 

Genus CELTIS. 

A genus of four or five species, of which only two are widely distributed 
and well known, the others being smaller and much rarer trees; the same 
local names are applied almost indifferently to all species and their woods 
are practically identical. 

Local names, — Abuyo or habilyo (Zambo.) ; diladildan (Riz.) ; diladHa-asu 
(Pamp.); Mnas-batti (Riz.); kayongk6ng (Cebu) ; MAGABthro or magha- 
btiyo (Mas., Tic.) ; malagibtiyo (Min., Cap.) ; malaigm6 (N. E., Cam.) ; 
Malaikm6 (Zam., Bat., Lag., Tay., Min.); malasamdt (Pamp., Bat); 
malingagg6k (Cag.); maiigongkdng (Neg.); manikbubuyo (Ho.); mara- 
gau^ (Cag., N. V., Pang.) ; ordtan, urdtan (I. N., Abra) ; pay-&pa (Bat.) ; 
tabdu (Neg.); ua6, udayu (Sur.); ulal6 (Cap.); ular6g (Cat.), urar6g 
(Cam.). 

Wood moderately hard to hard; tough and somewhat difficult to split; 
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moderately heavy; sapwood and heartwood not distinct^ li^ht yeUowish 
grray, in large trees inner part of heartwood with irregular ashy grayish or 
brownish streaks; grain somewhat crossed; texture yariable, in some 
specimens rather coarse in appearance, but dense, in others fine and erea 
glossy; seasons well; fairly easy to work. Durability III; not oommonly 
attacked by insects. 

Structure. — ^Pith rays moderately thick, distinct, in colored heartwood 
often filled with whitish deposits; pores small, scattered, sometimes with 
whitish deposits; soft tissue in very thin rings about pores and in fine 
concentric lines, mostly very irregular and interrupted, but at irregultr 
intervals uniting into long continuous lines; growth rings indistinct, 
marked by ill-defined narrow belts of denser tissue. 

Uses. — Used locally for beams, joists, rafters, etc.; not well known in 
Manila market, where it is found only among miscellaneous lumber; used 
for cheap and temporary construction, cheap furniture, box lumber, ete. 

Supply, — Scarce, except for occasional stands in very limited regions. 

Prices, — Sold in Manila only with miscellaneous stuff of a quality 
a little better than the cheapest lauans and other softer woods, about 
KO per M. 

The following are the only large and well-known species of CeUis: 

C, luzonica Warb. MAGABtho. 

A tree up to 110 centimeters in diameter; reported from: Cag., N. V., 

Bat., Lag., Tay., Cam., Cat., Min., Mas., Sam., Ilo., Cebu, Neg., Cota^ 
Zambo. 

C, phUippinenaia Blco. Malaiem6 

A tree up to 100 centimeters in diameter; reported from I. N., AbrSi 
N. E., Pang., Zam., Bat., Pamp., Riz., Lag., Batg., THy., Cam., Min., Tic, 
Ley., Neg., Dav., Zambo., Bas., Pal. 

XOKACSAX. 

[Antipolo family.] 

A very large family, but containing few important timber trees. The 
best known are malambingan, antipolo, anubing and nangka. The woods 
of the family are quite variable in color and mechanical properties. Most 
of them have rather conspicuous, often whitish, pith rays, and medium 
to large scattered pores. The woods of the genus Fieus (tiie 'Hbaletes" or 
wild figs) have generally conspicuous concentric bands of very loose-textured 
soft tissue. 

Genus ALLAEANTHUS. 
A, gldber Warb. Malamb&T&an. 

A tree up to 60 centimeters in diameter; reported from: Cag., N. E.» 
N. v., Pang., Mas., Mis., Dav., Bas. 

Local names, — ^Alibabii (Cag.) ; alitagtdg or balitagtdg (Cam.) ; alokon, 
baeg, boiigon (Pang.) ; karud (Mis.) ; liba (Dav.) ; malakadi6s (Mas.) ; 

MALAMBff?6AN (BaS.). 

Wood soft to moderately hard; light to moderately heavy; sapwood 
whitish, rather sharply marked off from heartwood, newer heartwood bright 
red, older olive gray, but some logs are found almost hU red, some almost 
all gray, and some irregularly streaked throughout; grain crossed in 
rather broad belts, making a distinct ribbon when quarter-sawn; texture 
rather coarse, but with a glossy appearance when surfaced with sharp 
tools; seasons very well; easy to work. Durability probably III, though 
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heartwood aeems to be very rarely attacked by beetles; sapwood is very 
poor. 

Structure, — Pith rays fine to moderately broad, distinct; pores medium 
to large, evenly scattered, some with glistening deposits; soft tissue only 
in very thin rings about pores; no growth rings. 

Usess — ^Interior finish; doors; fumitore and cabinetwork; musical 
instruments. 

Supply^ — Limited. 

Prices.— About M20 per M. 

A. hizomeuB Vid. Himbaba-6. 

A tree up to 45 centimeters diameter; reported from: Pamp. to Cam., 
Mas., C!ota. 

Local name8, — ^Anab6 (Mas.) ; babdian (Zam., Bat.) ; Himbaba-6 (Pamp., 
Riz., Man., Lag., Batg.) ; lan^te (Lag., Tay.). Wood practically identical 
with malambifigan. 

Genus ARTOCARPUS. 

A genus of about 20 species, all timber trees, though not all equally 
common or large. The heartwood of all, though varying widely in me- 
chanical properties, is bright yellow, darkening pronouncedly with age. 
Many species are widely distributed and well known, and nangka (the jak- 
fruit tree), besides being very occasionally found wild, is cultivated in 
almost every province. The breadfruits, known as kamansf, rfmas, ug6b, 
etc., are cultivated varieties of antipolo. The woods fall rather distinctly 
into a harder and a softer class, which in commerce are known, respectively, 
as anubing and antipolo. 

A, communis Forst. Antip6lo. 

A tree up to 90 centimeters diameter; reported from: I. S., Gag., Isa., 
Mtn., Zam., Bat., Riz., Lag., Min., Ley., Neg., Cebu, Guim., Bas., Pal. 

Local names, — ^Antip6lo (Bat., Riz., Man., Min., Pal.) ; kamansf (Ley.) ; 
pdkak (I. S., Gag., Un., Zam.); tip61o (Gam., Neg.). 

Wood soft to moderately hard; light, specific gravity 0.478 (Puigdulles) ; 
sapwood large (up to 6 or 8 centimeters), whitish, perishable; heartwood, 
when fresh, light yellow, turning yellowish brown; grain straight or som^ 
what crossed; texture rather coarse and rough; seasons well; not difficult 
to work, but dulls tools rapidly. Durability III; heartwood not attacked 
by beetles. 

Structure^ — Pith rays fine to moderately thick; often wavy, irregularly 
spaced, distinct; pores small to medium sized, irregularly scattered singly 
or in smaU clusters; soft tissue in irregular rings, or small, ill-defined 
patches about pores; growth rings none or very indistinct. 

Usss4 — ^Posts; beams, joists, rafters; ship building; flooring; ceiling; 
sheathing; doors; often substituted by musical instrument makers for 
nangka. 

Supply, — ^Limited; rarely comes into Manila market. 

Prices, — Crenerally sold mixed with cheap miscellaneous lumber seUin^t 
at about MO to KO per M. 

A. cumingiana Tr^. (Plate I, fig. 5.) AmmfNa. 

A tree up to 100 centimeters in diameter; reported from: I. S., Gag., 
Isa., Mtn., N. E., Tar., Un., Zam., Riz., Lag., Gam., Alb., Sor., Min., Mas., 
Tic, Neg., Ilo., Sib., Sur. 

Local names, — ^AnubIng (N. E., Tar., Riz., Lag., Tay., Gam., Min., Sib.) ; 
anublfng or kanublfng (Gam., Alb., Sor.); bayuk6 (Neg., Ilo.); indAng 
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(Lag., Riz.); is-fs (Neg.) > kalauahan (Bont.) ; kamanddg (Cag.); 
koliting (Abra); kdbi (Tay.» Min., Mas., Tic, Neg., Sur.) ; ubien (I. S., 
Cag., Isa., Mtn.). 

Wood hard; heavy, specific gravity 0.861 (Puigdulles) ; sapwood 8 to 5 
centimeters thick, whitish, perishable; heartwood yellow when fresh, taming 
to dark brown or, when exposed, to greenish black; grain somewhat crossed; 
texture dense, but rough; slight disagreeable odor when fresh; checks 
little, but is liable to warp if not carefully seasoned; difficult to work, 
dulling tools Very rapidly. Durability I; rarely attacked even by termites. 

Structure, — Much like antipole, but with more abundant whitish deposits 
in pores and pith rays, and growth rings generally bounded by a narrow 
belt of denser and darker tissue. 

Uses, — Piling; ship, wharf, and bridge building; poles; posts; beams, 
joists, rafters; mine timbers; ties; paving blocks. 

Supply. — Limited. 

Prices. — One hundred and eighty pesos to n.85 per M. 

A. integrifolia L. f. NANGK^ 

A tree up to 45 centimeters or more in diameter, the bole often short 
and irregular; widely distributed and commonly cultivated; both wild and 
cultivated forms always known as NangkA or langldi. 

Wood denser and of smoother texture than antipole, but not so hard 
nor so difficult to work as anubing and does not dull tools so rapidly. 

Structure. — Similar to antipole, but with conspicuous, irregularly spaced, 
narrow, concentric bands of soft tissue. 

Uses. — ^A favorite for musical instruments; furniture and cabinet work; 
saw frames and tool handles; inlajring. 

Supply. — ^Very limited. 

Priees. — Rarely, if ever, comes to market as saw timber; cabinet workers 
and musical-instrument makers acquire logs or short bolts by bartering 
musical instruments for them, or buy them at prices not exceeding about 
n5 per cubic meter. 

A. lameUosa Blco. Ktn*^ 

A tree up to 66 centimeters in diameter; reported from: Cag., Pang., 

Bat., Cav., Tay., Cam., Min., Tab. 

Local names. — ^Anubfng (Bat., Cav.); hamigf (Cam.); kaluiot (Min.); 

KObi (Tay., Min., Tab.) ; lanusi (Cag.) ; sulfpa (Bat.) ; ubi6n (Pang.). 
Wood in all respects like anubing, except that it is, on the average, a 

little lighter and softer. No doubt part of the commercial anubing is 

furnished by this species. 

A. laneeolata Tr^. 

A tree up to 96 centimeters in diameter; reported only from Bataan and 
Sorsogon, with local name kubi in latter province. Wood like anubing. 

A. avatifoUa Merr. 

A tree up to 40 centimeters in diameter; reported from Laguna and 
Camarines, with local name tipolo in latter province. Wood like antip61o. 

A. ruhrovenia Warb. 

A tree up to 40 centimeters or more in diameter; reported from: Gag.| 
Isa., Pang., Bat, Riz., Lag., Tay., Cam., Sor., Min., Sulu Arch. 

Local names. — ^Anubing (Bat., Lag., Tay.) ; anabling, anobilfng, anu- 

^ This moat not be eonfosed with malaeadioe, which is also known m kobi In ptrto of 
Mindanao and tbo Bltaya Islands. , ^ _ . 
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bling, etc. (Riz., Cam.) ; bungd (Cag.) ; hamigf, kalulot, (Min.) ; kubi 
(Sor.y Min.) ; tumolubo (Isa.) ; ubien (Pang.). Wood of the anubing type. 

A. 9uJbrotwnd%fol\a Elm. 

A tree up to 40 centimeters in diameter; reported from: Tay., Sor., Sam., 
Ley., Agus. 

Local names, — Buragit (Agus.) ; ktibi (Tay., Sam., Ley.); lukoan (Sor.). 
Wood of anubing type. 

A. superha Becc 

A tree iip to 75 centimeters in diameter; reported only from Zamboanga 
and Basilan; local name pikpik-u&g (Has.). 

No wood specimens have been collected, but Foxworthy (Indo-Malayan 
woods, p. 447) states that the ¥rood of this species is of t^e anubing type, 
and the writer has seen large logs of a very hard, heavy kind of anubing 
in Zamboanga mills. 

A. trecidiafua Elm. 

A tree up to 100 centimeters in diameter; reported from: Bab., Bats., 
Lag., Tay., Cam., Min., Guim. 

Local names. — ^Antipole (Tay., Min.); pdkak (Bab.); tip61o (Cam., 
Guim.); tiptiho (Bats.). 

No wood specimens are known, but the local names permit little doubt 
that it is of the antipole type. 

Genus FICUS. 

More than 160 species of this genus (the wild figs) are reported from 
all the islands and provinces in the Archipelago. A very large proportion 
of them have the ''balete" habit; that is, they start from seed dropped 
on other trees, whence they send down roots to the ground, finally entrapping 
and often killing the host. Others, however, grow directly from the 
ground, forming tall, straight trunks. The wood of practically all species 
is soft, light and very perishable, being equally subject to attacks of fungi 
and of insects. The structure of the woods of the genus is characterized 
most frequently by very regular and conspicuous, broad concentric bands of 
very loose-textured, soft tissue. They are used only for the most ordinary 
purposes and are marketed only mixed with the cheapest miscellaneous 
lumber. 

Genus GYMNARTOCARPUS. 
G. woodii Merr. MalanangkjL. 

A tree up to 85 centimeter in diameter; reported from: Cag., Zam., 
Bat., Lag., Cam., Min., Ley., Sam. 

Local names4 — ^Anublng-kadi6s, anubing na nangka' (Lag.) ; bayuko' 
(Cam.); blga (Sam.); buratu (Cag.); malabokbdk (Zam.)'; MalanangkjL' 
(Bat., Lag.); p&ngi (Zam.); sulfpa (Bat.); tabuli (Cam.). 

Wood very much like that of many species of Ficus; yellowish white 
when fresh, but almost always staining to bluish gray; light; soft; very 
perishable; found in the market only mixed with cheap miscellaneous lumber. 

CJenus TAXOTROPHIS. • 

T, ilieifolia Vid. (Plate I, fig. 6.) KuYUSKt^YUS. 

A tree up to 30 centimeters in diameter; reported from: Lag., Tay., 
Cam., Min., Neg., Cebu, Mis., Zambo., Bas., Pal. 

Local nam€s.— Dagpft (Occ. Neg.) ; dAyap-am6' (Pal.) ; gulus (Min.) ; 
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kuliskulis (Pal.); kuniBkiinifl (Cam.); KuYUSKthruB (lAg., Tay., Cam.p 
Min.); malalim6n (Zambo.) ; suting-gimba (Bas.); talifig&an (Gebu). 

Wood very hard; very heavy; sapwood clear pale yellow; heartwood 
very irregular in outline and capriciously mottled with brown, greenish 
and blackish streaks, sometimes with numerous, small, irregularly scattered 
blackish spots; grain straight; texture very fine and dense, glossy; seasons 
very slowly, without much splitting or warping; hard to saw, but not dif- 
ficult to surface, taking a glossy finish under sharp tools. Durability 
II; sapwood apparently little, if at all, inferior to heartwood; even wood 
from small trees not attacked by beetles. 

Structure, — Pith rays numerous, fine, but distinct, often wavy; poies 
few, small, scattered, inconspicuous, in heartwood with whitish deposits; 
soft tissue the most conspicuous feature, in numerous (5 to 8 to the 
millimeter) wavy, often branching, concentric lines of variable thickness, 
on the whole occupying nearly half the total area; growth rings absent 
or very irregular and indistinct. 

Uses. — Tool handles; cabinetwork and inlasring; musical instruments; 
a favorite for canes; would probably be good for bobbins and shuttles. 

Supply, — ^Very limited. 

PrieeB, — Probably never comes into market as saw timber; provincial 
cabinetmakers acquire logs or bolts by barter for occasional jobs; musical- 
instrument makers in Manila would pay not to exceed fl6 to KO per 
cubic meter. 

OIAGACEAS 

[Tamayuaii family.] 

A family containing, in the Philippines, only a single timber tree, ta- 
mayuan. 

Genus STROMBOSIA. 
S, philippinensia Rolfe (Plate I, fig. 7.) TamatOjm. 

A medium-sized tree, up to 60 centimeters in diameter; reported from: 
I. N., Cag., Isa., Bui., Batg., Lag., Tay., Cam., Alb., Sor., Min., Mas., Sam., 
Ley., Neg., Lan., Zambo., Bas. 

With exception of larak (Isa.), local name everywhere TAMAYt^AN, 
kamayiian, or similar forms. 

Wood hard but brittle; heavy; sapwood 5 to 7 centimeters thick, whitish, 
not durable, generally sharply distinguished from heartwood; heartwood 
pinkish brown to dark reddish brown, sometimes with ill-defined and 
rather irregular lighter and darker bands; grain straight or slis^tly 
crossed; texture very fine, dense and smooth; seasons with little warping, 
but subject to internal checking in logs or large pieces; easy to worit, 
taking a very smooth, silky surface under a sharp plane. Durability at 
least II; rarely, if ever, attacked by beetles. 

Structure, — Pith rays numerous, very fine, straight and regular; pores 
numerous, very small, evenly scattered; soft tissue inconspicuous, sur- 
rounding pores and forming extremely fine, irregular, transverse lines 
between pith rays; growth rings, if present, marked only by a belt of 
slightly denser, darker tissue; all elements of unusually uniform color. 

Uaes. — Poles; piles, posts; beams, joists, rafters, and studs; ties; mine 
timbers; ax handles; chisel and similar tool handles; canes; flooring; 
window sills; furniture and cabinetwork. 

Supply. — Scarce; rare as saw timber; probably more tamayoan has 
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has been brought to the Manila market m recent years in hewn ties than 
in any other form. 

Prices. — Ties 1^1.26 to ^1.50 each; saw timber has no established price, 
but occasional lots of boards or dimension stuff would brins: at least n.00 
per M. 

AVOVACEAE. 

[Hancr-ilanc family.] 

A family containing no important timber trees, but noted for the ilang- 
ilang tree, the source of the famous perfume, and furnishing, besides, 
a number of small to medium-sized trees, whose wood is frequently used 
locally and is easily recognized by its very characteristic structure. The 
pith rays are moderately thick and conspicuous, and between them are 
numerous, generally conspicuous, very regular crossbars of soft tissue 
giving a ladder-like appearance to the wood in cross section. 

Genus CANANGIUM. 

C. odoratum Baill. (Plate I, fig. 8.) iLANG-fLANO. 

A tree up to 75 centimeters in diameter; found, either wild or in cultiva- 
tion, in almost every island and province. 

Local nwmes. — ^Alaii^gan (Lep.) ; anangilan, anangiran (Sur.) ; aranlgan 
(Abra); Ilang-Ilang (I. S., Zam., Bat., Riz., Man., Lag., Tay., Min., 
Mas., Pal.); ii^ran (Agus.) ; tan^d or tafigft (Cam., Alb., Sor.). 

Wood light; soft to moderately hard; nearly white when fresh, but 
turning gray or light brown in seasoning; no distinct heartwood; grain 
straight; texture rather coarse; works very easily. Durability IV, but 
apparently not attacked by insects. 

Structure. — Pith rays not very numerous, very conspicuous, rather varia- 
ble in thickness; pores not numerous, small to moderately large, evenly 
scattered, sometimes in small radial strings of 2 to 4; soft tissue forming 
very numerous, slightly wavy, parallel, concentric lines making a ladder- 
like pattern with the pith rays. 

Uses. — Used locally for light household implements; posts and other 
structural parts of light houses in the country; scabbards. 

Supply. — Scarce; never brought to Manila as saw timber. 

Genus CYATHOCALYX. 
C. globosus Merr. DAiiNAS* 

A medium-sized tree up to 50 centimeters in diameter; reported from: 
I. N., Cag., Beng., Bat., Tay., Cat., Neg. 

Local names. — Alfnau (I. N.) ; boh6kan (Cat.) ; DalInas (Bat.) ; da- 
marau (Neg.) ; lantitan (Bat, Tay) ; lataudn or latudn (Bat.,) ; malatap&i 
(Neg.). 

Wood heavy; hard; flexible and tough; sapwood 10 to 15 centimeters 
thick, pale yellow, often turning light gray in seasoning, sharply dis- 
tinguished from heartwood; heartwood dark purplish brown, often with 
stony deposits in old heart cracks, and with a distinct odor of old leather. 
Durability of sapwood poor, of heartwood excellent. 

Structure. — ^Very much like preceding, but all elements somewhat finer, 
denser in appearance and more sharply defined; occasional white deposits 
in pores. 

Uses. — ^House posts and other structural parts; household implements; 
agricultural implements; cabinetwork; canes. 

Supply.— Scant. Digitized by GoOglC 
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Prices. — Brought to market only mixed with cheap miBcellaneoiu liuiber 
selling at MO to KO per M. 

The Whttb Lanutans. 

A large number of species of this family, belonging to the genera 
Alphansea, Gomothalamua, Mitrephora, Orophea, Pkaeantkus, PolycUMa, 
Popawia, Saccapetalum, SagercLea, Xylapia and perhaps others, are fonnd 
in all parts of the Islands. The name lanutan or white lanutan is very 
g^enerally applied to these trees, which should not be confused with the 
lanutan (Bomhyddendron spp.) of the family Malvaceae. They are much 
alike in general character, being light to moderately heavy, soft to moder- 
ately hard, of rather fine texture and straight grain, whitish, pale yellow 
or light brown, staining easily in drying, sometimes having a small, 
irregular, dark-colored heartwood. They all have in cross section tiie 
conspicuous ladder-like pattern of soft tissue characteristic of the family. 
Most of them are not very durable in contact with the ground or exposed 
to weather, but are not conunonly attacked by insects. They are used 
locally for house construction and minor articles. They are rarely seen 
in commerce except in mixed lots of miscellaneous lumber. 

XY&IBTICACEAE. 

[Dttffiian family.] 

A family of small to medium sized trees, very widely distributed, and 
generally well known in all regions on account of the red sap (dugu,' 
''blood'') y whence are derived many of the local names of the trees, but 
of little importance on account of the very poor quality of the woods 
of almost all 8i>ecie8. 

Genus ENEMA. 

A genus of about 10 species, only one of which seems to be widely dis- 
tributed and of fairly large size, the others being of very limited distribu- 
tion and rarely reaching over 30 centimeters diameter. 
K. heterophylla Warb. TambaUu. 

A tree up to 60 centimeters in diameter, straight but not very tall; 
reported from: Bab., Cag., Isa., Beng., N. V., Tar., Bat., Riz., Lag., Tay., 
Cam., Alb., Ley., Neg., Cebu, Sur., Zambo. 

LocaZ names. — Dagdag&an (Cag.) ; dflang-butikf (Lag.) ; dug6an (Bat, 
Zam., Tay., Cam., Alb., Tic, Ley., Cebu, Neg.) ; dumaddra (Cag.) ; dumgti' 
(Lag.) ; lap^k (Lag.) ; margabdlo (Riz., Lag.) ; parug-4n (Riz.) ; Tam- 
balAu (Bat.). 

Wood soft; light; sapwood and heartwood scarcely or not at all dis- 
tinguishable; pale red or pinkish, generally turning in seasoning to very 
light brown; grain straight; texture fine, even; seasons with little check- 
ing or warping, but liable to stain badly; very easy to work. Durability 
IV; sapwood always and heartwood very frequently attached by beetles. 

Structure. — Pith rays numerous, fine, distinct; pores few, medium sited, 
scattered, or in very short radial rows ; soft tissue in thin rings about pores 
and forming a conspicuous light-colored line at the beginning of the growth 
rings; these lines also make a conspicuous figure on longitudinal (especially 
tangential) sections, where they appear darker than the surrounding tissue; 
growth rings not otherwise marked by any difference in color or structure. 

Uses. — Light and temporary construction; cheap furniture; kitchen and 
other household utensils; cheap cigar boxes; boxes; dry measures; ties on 
logging railroads. ^ I 
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Supplif and priees, — Rarely marketed under its proper name; small 
quantitieB found mixed with the cheapest grades of miscellaneous lumber. 

Genus MYRISTICA. 

A genus of about 18 species, of which only three or four seem to be widely 
distributed, or to reach a diameter of more than 40 centimeters. 

The local names are applied to all species without any distinction and are 
therefore given altogether for the whole genus. 

Local names. — ^Alanfgi (Zambo.) ; barakb&k (Pang.) ; bumud (Zambo.) ; 
dflang-butikf (Lag.) ; DuGP^AN or dug-&n (Zam., Bat.» Riz. Lag., Tay., Cam., 
Min., Mas., Tic, Sib., Sam., Neg., Ilo., Sur., Lan., Has., Pal.) ; duhau 
(Zambo.) ; durugu', hindurugd' (Bat.) ; l&go' (Bas., Pal.) ; 14ho' (Oul.) ; 
mabtilo, malamabtilo (Pang.) ; mabtilong-g6bat (Zam.) ; manumbdga 
(Zambo.); p^long (L S.) ; pariii (Bat); t&lang-bund6k (Tay.); talih&gan 
(Gag.); tambal&u (Zam., Bat, Lag.); tamb^u (Bat.); tarat&ra (Tay.); 
ugdu (Cam.). 

The woods of the different species cannot be distinguished from each 
other nor even with certainty from those of the preceding genus, practically 
the only difference between Knema and MyriaHea being that the latter is 
of a more decided light red, which becomes slightly darker in seasoning if 
the wood is dried quickly enough to prevent staining. 

UatM, supply, and prices. — ^As for tambalau. 

The following are the most important species of Myristica: 

M, guatteriifoUa A. DC. 

A tree up to 60 centimeters in diameter; reported from Bab., Cag., Beng., 
Pang., Bat, Tay., Cam., Min., Ley., Mas., Sib., Ilo., Cul., Zambo., Bas., Pal. 
M. mrndanaeruis Warb. 

A tree up to 50 centimeters in diameter; reported from: Mis., Lan., 
Zambo., Bas. 

M. pkUippensis Lam. (Plate II, fig. 9.) DuGt^AK. 

The largest among the widely distributed species, and the best known; 
up to 80 centimeters in diameter; reported from: I. N., I. S., Cag., Abra, 
N. E., Pang., Pamp., Zam., Bat, Riz., Lag., Batg., Tay., Cam., Min., Ley., 
Bas. 

M, simiuirum A. DC. 

A tree up to 80 centimeters in diameter ; reported from : Bat., Tay., Cam., 
Sur., But 

LATTBACEAE. 

[BatlevUii^fomUy.] 

A large family, containing a number of small or medium sized and at 
least one large tree (tambulian), but very imperfectly known, both bota- 
nically and as regards the woods. The best known individual species are 
malacadiosy kalingag, dugkatan and tambulian, while a nimiber of other 
species of several genera can be roughly classified in two groups, the white 
baticulins and the yellow baticulins. 

White baticulin seems to be derived only from Liteea perrottetii and 
some other species of the same genus; yellow baticulin is furnished by 
several species of Ldtsea, Dehaasia, MaehUus, Neolitsea, Nothophoebe and 
Phoebe, Of the very numerous species of these genera, the woods are known 
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only in part and the individual species described below are the beet known 
and most widely distribnted. 

Genus BEILSCHMI£DIA. 
B. cairoean Vid. (Plate II, fig. 10.) MAlAGAm6s. 

A tree up to 90 centimeters in diameter; straight but not tall. 

Local namea. — Anagep (I. N., Cag.) ; anag6-ngisi (Cag.) ; dultoen (Cag.» 
Isa.) ; kairukan (Zam.) ; kalaii^gfng (I. S.) ; ktibi (Zambo., Bas.) ; makato 
(Palaui) ; Malagadi68 (Tay.) ; nagusip (Ant.) ; nfket (I. N.) ; takkf na 
gay&ng (Cag.). 

Other names recorded for specimens not specifically determined as B, 
eair0ean, but having wood of apparently identical character are: Bani-b^ 
(Agus.) ; iny&m, putian (Occ. Neg.). 

Wood moderately hard; moderately heavy; sapwood 1.5 to 4 centimeters 
thick, pale golden yellow, rather sharply marked off from heartwood; heart- 
wood from a shade darker than sapwood to light golden brown, darkening 
somewhat with age; grain slightly crossed in narrow bands; texture fine, 
dense, glossy; strong odor when fresh, similar to that of aromatic vinegar; 
seasons well; easy to work. Durability I, even sapwood rarely attacked 
by insects. 

Strticture. — Pith rays numerous, fine, distinct; pores numerous, small to 
medium, evenly scattered, many with glittering deposits (probably tyloses) ; 
soft tissue inconspicuous, in very small patches about pores; growth rings 
marked by a very narrow belt of darker, denser tissue. 

Malacadios is very similar to the yellow baticulins, but is harder, heavier, 
of finer texture and on the average somewhat darker in color. It is prob- 
able that some malacadios is accepted by the sculptors as baticulin. 

Uses. — Poles; ties; bridge, wharf, and shipbuilding; posts; sills; beams, 
joists, and rafters; floors; window sills; doors; ceiling and sheathing:; 
siding; oars and paddles; carving; household implements. 

Supply. — Widely distributed, but rather scarce. 

Prices, — About P120 per M. when brought to Manila from Zamboangs 
mills. 

B, glamerata Merr. TBStKAN. 
Reported only from Ilocos Sur, Laguna and Bataan ; wood appears to be 

somewhat softer and lighter in color and weight than the preceding. 

Several other species are reported, but no local names are on record and 
no wood specimens known. 

GENUS GINNAMOMUM. 

C. mercadoi Vid. KALtStAG- 
A small to medium sized tree, up to 65 centimeters in diameter, generally 

straight, but not very tall; very widely distributed and well Imown, but 
rather scarce. Beside the almost universal KALf^AG, also known as: 
kanfla (from Span, canela, cinnamon) ; kulfuan or uHuan' (Gag.) ; samiling 
or simfling (Bat.). 

Wood soft to moderately hard; light to moderately heavy; sapwood large 
(up to 10 or 12 centimeters), light brown; heartwood irregular in outline, 
very irregularly mottled with light and dark brown to blackish streaks; 
both bark and wood with strong and lasting odor, almost exactly like 
sassafras; warps badly unless very carefully seasoned; easy to work. 
Durability where exposed unknown, but otherwise at least II; never attacked 
by beetles, but rapidly destroyed by termites. C^r^r^n] 
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Structure, — Pith rays fine, numeroiiBy rather indistinct; pores small to 
medimn, scattered; soft tissue inconspicuous, scattered; no growth rings. 

Uaes^ — ^Used locally for beams, flooring, etc., in small houses; household 
implements, carved articles; would make an excellent material for lining 
wardrobes, moth-proof chests, etc. 

Prices, — ^Scarcely, if ever, found in regular lumber markets. 

C, niindanaeruie Elm. Mindanao Cinnamon. 

Reported only from various points in Mindanao as a source of cinnamon 
bark, identical in appearance and flavor with other commercial cinnamons; 
the wood is similar to kalingag in appearance and structure, but with odor 
resembling cinnamon rather than sassafras. 

GENUS CRYPTOCARYA. 

Ck>ntains 25 or more species of medium-sized trees, of which only one is 
well known. 

C. bicolar Merr. DugkAtan. 
Reported only from Lanao, Cotabato and Sulu, with above name; a 

medium-sized tree, up to 40 centimeters or more in diameter. 

Wood moderately hard; moderately heavy; sapwood 8 to 12 centimeters 
thick, yellowish, sharply distinguished from heartwood; heartwood dark 
greenish brown; grain straight; texture fine, smooth; seasons well; easy to 
work. Durability II. 

Structure, — Pith rays fine, distinct; small to medium, scattered; soft 
tissue in small patches about pores and in narrow, irregularly spaced, 
concentric lines; growth rings irregular and indistinct, or marked by a 
fairly distinct narrow belt of soft tissue. 

Uaea, — ^House posts; beams, joists, rafters; flooring; cabinetwork; house- 
hold implements. 

Prices. — Cut only locally and rarely, if ever, reaches regular lumber 
markets. 

The numerous other species reach from 40 to 65 centimeters in diameter, 
but as far as known have even less heartwood than dugkatan. They are 
used locally for interior structural timber, most of them being little esteemed 
where severely exposed. Nearly 40 local names are recorded, so many of 
which are also applied to species of entirely different families that they 
furnish practically no guide to knowing the trees. 

GENUS DEHAASIA. 

Two or three species, of which only one is well known; the wood of the 
other species seems to be practically identical, and a few of the local names 
applied to them are included in the list given for margapali. 

D, triandra Merr. MabgapAli. 
Local names,— Anagk', bafigtilo, basUyan (Mini) ; b^tis (Sib.) ; kabtiro, 

manfhai (Min.) ; MargapAu (Lag.) ; momp6n (Cam.) ; paitdn (Lag.) ; 
putfan (Neg.). 

Wood of the "yellow baticulin" type, and would no doubt be accepted 
as such by the sculptors of Manila; moderately hard; light to moderately 
heavy; sapwood 8 to 5 centimeters thick, pale yellow, rather sharply 
marked off from heartwood; heartwood rich golden yellow, darkening 
slightly on exposure; grain very straight; texture fine, dense, glossy; 
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faint aromatic odor when freshly worked; seasons well; very easy to work. 
Durability II; even sapwood rarely attacked by beetles. 

Structure. — Pith rays fine, distinct; pores small to medium sized, scat- 
tered; soft tissue inconspicuous, in thin rings or small patches about 
pores; growth rings very indistinct or entirely absent. 

Supply and priees, — When marketed in Manila, sold as batdculin, (see 
p. 111). 

Genus EUSIDEROXYLON. 

E. zwageri Teys. & Binn. (Plate II, fig. 11.) TAMBUliAK. 

A tall, straight tree, up to 110 centimeters in diameter, reported only 
from Tawi-tawi, with above name. The billian or Borneo ironwood tree. 

Wood very hard; very heavy; sapwood small, scarcely distinguishable; 
heartwood yellowish brown when fresh, turning very dark brown with age; 
grain straight; texture fine, somewhat glossy; shrinks, warps, and checks 
very little; for a very hard wood, not difficult to work. Durability I; in 
Borneo considered the best wood for house posts and piling; even sap- 
wood not attacked by insects. 

Structure. — Pith rays fine; pores medium to large, scattered singly 
or in small groups, frequently with glittering deposits; soft tissue con- 
spicuous, in irregrular patches about pores, often confluent so as to form 
irregular, branching, broken and wavy tangential lines; no growth rings. 

Usee. — Piles; posts; poles; ties; bridge, ship, and wharf building; 
paving blocks; all sorts of high-grade, strong construction; ax and other 
tool handles; axles; shafts; hubs, spokes, and felloes; flooring and stairs; 
window sills; cabinetwork. 

Priees, — Has never been cut for the market; if marketed, should be 
worth, on account of its great strength and extreme durability, at least 
as much as the best ipil. 

Crenus LITSEA. 

A genus of 35 or more species, of which only a few are fairly well known. 
The woods are of three rather distinct types, which are represented best 
by sablot (L. glutinosa), baticulin (L. ohtusata), and marang (L. perrot" 
tetii) , the latter also known as white baticulin. 

The various local names seem to bear little relation to the character of 
the wood, the same names being found in various regions, or even within 
the same province, for trees having woods of quite distinct qualities. 
They are therefore given, to avoid repetition, for the whole genus regard- 
less of species. 

Local names. — ^Anag^p (N. V.) ; anagos (Min.) ; ardhan (Sam.) ; asa- 
sala (Bal.); bagarilau (Tay.) ; BakAn (Lag., Batg., Tay., Gam., Min.> 
Sam., Ley., Neg., Buk.) ; bak&n-kaladnan (Min.); balangdnan (Min.); 
balangod (Cam.) ; Ban&Clo (Min.) ; basil&yan (Sib.) ; batikuling or Bati- 
CULfN (Cag., Isa., Bat., Riz., Lag., Batg., Min.) ; biilus (Bat.) ; dulinen 
(Cag., Isa.) ; dunggoi (Riz.) ; gibuiiya (Lag.) ; hinddng (Cag., Ley., Sur.); 
idd&ng, ind&ng (Cag.); ilang-llang-gubat (Lag.); ilang-flang-laldki (Riz.); 
kalaitik (Min.) ; kubilan (Beng.) ; lanat (Mas.) ; magilik, malasfko (Bat); 
malatugon (Isa.) ; MArano, with various qualifying words (Lag., Tay., 
Pol., Cam., Alb.); MatAng-usX (Lag.); mapipl (Tic); olos-61os (Pang.); 
pamaliti6n (Pang.); pamayabdsen (Cag.); parasabliit (Zam.) ; pusopuso 
(N. E., Pamp., Bat., Riz., Lag., Batg., Min.) ; Basl6t (I. S.) ; tagutugin 
(Cam.) ; tik&m (Bat.) ; tubh&s (Bats.). 
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L. euphUbia Merr. MatAng-usA. 

A tree up to 35 centimeters in diameter reported only from Tayabas; 
wood rather loose textured, pale golden yellow, similar to baticulin (L. 
obtu9ata) ; perhaps a source of the baticulin of the sculptors. 

L. fulva P..Vill. 

-A small tree, reported from: N. Luz. to Tay., Min., Neg., Mis., and 
Zambo., without local names. 

Wood fine textured, pale golden yellow, very similar to baticulin; would 
certainly be accepted by sculptors as such. 

L. gareiae Vid. BAf^GtlLO^ 

A tree up to 60 centimeters in diameter, reported from Lag. to S. Luz., 

Min., Sam., Ley., Cota. 

Wood a rather coarse textured white baticulin, practically identical with 

marang (L. perrottetU). 

L. ghOtnoBa C. B. Rob. Sabl6t. 

A tree up to 60 centimeters diameter, reported from N. Luz. to Cam., 
Min., Mas., Ley., Neg., Guim., Pal. 

Wood unlike the baticulins, rather closely resembling in hardness, 
wei^^t, and texture that of malacadios (BeUaehmiedia eairocan), though 
somewhat lighter in color and without the acid aromatic odor; it would 
probably pass for malacadios in the market and on account of its weight, 
hardness, and lack of characteristic odor, would probably not be accepted 
by the sculptors as baticulin. 

L. luzaniea F.-Vill. 

A small tree, up to 80 centimeters in diameter, reported from N. Luz 
to Tay., Min., Sam., Neg., Mis., Lan., Zambo., and Pal., but evidently 
not well known, as tiie names reported for it are almost invariably taken 
from other trees resembling it externally. 

Wood of fine texture somewhat similar to sablot (L. glutinosa), with 
small, grayish or brownish heartwood, and no pronounced odor. Would 
probably not be accepted by sculptors, though undoubtedly a good wood. 

L. obttuata F.-Vill. BaticulIn. 

A tree up to 40 centimeters (and probably more) in diameter; reported 
only from Zam., Bat., Neg., and Bas., but probably one of the sources of 
the yellow baticulin of the sculptors of Manila, who have always obtained 
a great part of their supply from Bataan and Zambales. 

Wood soft to moderately hard; light; sapwood 1 to 3 centimeters thick, 
pale yellow, generally turning to a pale yellowish or greenish brown in 
seasoning, not very sharply marked off from heartwood; heartwood bright 
goldcfti ydlow when fresh, darkening somewhat with exposure; faint odor 
reminding one both of cedar and camphor; grain straight; texture fine, with 
a smooth waxy feel, taking a glossy cut under sharp tools; seasons well; 
very easy to work. Durability II ; even sapwood rarely attacked by insects. 

Strueture. — Pith rays fine, but distinct; pores medium sized, evenly 
scattered; soft tissue inconspicuous, in very thin rings about pores and a 
very thin indistinct line at end of growth ring. 

U$€B. — Carving and sculpture, especially of sacred images, for which 
the baticulins (taking this in the commercial sense, as including all the 
yellow baticulins not only of this species, but of the other species furnish- 
ing similar wood) are considered the best of all Philippine woods; panel- ^ 
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ing for doorsy altars, wardrobes, carriages; ceiling and sheathing; musical 
instruments; cabinetwork; pyrography. 

Supply and prices. — There is no regular supply of sawn lumber at all 
in the Manila market. The Chinese shops get an occasional log, which 
they either sell whole to sculptors, or saw to order for paneling, picture 
framework, etc. But the greater part of their supply the sculptors 
purchase direct from the loggers at prices amounting to about ns to ^20 
per cubic meter. 

L. perrottetii F.-Vill. (Plate JI, fig. 12.) MijUNG. 

A tree up to 45 centimeterrs or more in diameter; reported from: N. 
Luz. to Cam., Min., Sam., Ley. and Neg. 

Wood light and soft; sapwood and heartwood scarcely distinguishable, 
creamy white, easily staining to greenish gray or light brown if not 
rapidly seasoned; grain somewhat crossed in broad belts; texture rather 
coarse, but taking a smooth and somewhat glossy surface under sharp 
tools; except for staining, seasons very well; very easy to work. Durab- 
ility somewhat inferior to baticulin; occasionally attacked by insects. 

8tru4^ure, — Pith rays rather numerous, fine to moderately thick, conspic- 
uous; pores medium sized, scattered, often partitioned, tending to form a 
rough pattcnm of diagonal lines; soft tissue in thin rings or small, irregular 
patches about pores, distinctly of two colors, the rings being of the same 
pale straw color as the pith rays, but inclosing small dots of deeper yellow; 
no growth rings. 

Uses, — Except for statuary, about the same as baticulin; when cut with 
miscellaneous lumber, sold with the white lauans. 

Supply and prices. — The supply is scant and irregular and the wood is 
rarely sold under its own name. 

L. philippinensia Merr. BakAn. 

A tree up to 50 centimeters diameter; reported from: Zam., Bat., Cam., 
Ley., ,Min., Sib., Mis., Bas. 

Wood very similar to baticulin (L. ohtusata) and if brought to Manila 
market would undoubtedly be accepted as such. 

L. tayabensis Elm. 

A tree up to 30 centimeters diameter; reported from: Lag., Tay., Min., 
Neg., Dav. Wood similar to that of sablot (L. glutinosa). 

Genus MACHILUS. 

A genus of four known species of small to medium sized trees, of which 
M. phUippinensis is the largest and best known. 

M. phUippinensis Merr. 

A tree reaching ordinarily 60 to 70 centimeters diameter, but one of 
130 centimeters reported from Batangas; reported from Bat., Lag., Batg., 
Tay. 

Local names. — ^Margap&li-kulilisidu (Lag.). 

Wood of the "yellow baticulin" type, believed to furnish a large part 
of the cosunercial baticulin of the carvers and cabinetmakers in Lagona, 
especially the Paete region. Possibly some of it also reaches Manila shops. 

Genus NEOLITSEA. 

A genus of small to medium-sized trees, of about 10 species, of which 
only one, pusopuso, is well known. The others are less widely distributed 
and scarcer, and almost no local names recorded for them. 
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N. vidaUi Merr. Pusopt^so. 

LA>eal names. — ^Lanat (Guixn.) ; lanutan-putl (Min.) ; mdrangr (Lag.); 
poll (Cag.) ; PusoPt^so, with various abjectives (Bat, Riz.) ; also reported 
withont local names from: Tay., Min.» Agus., Dav., Bas. 

Wood moderately hard; moderately heavy; sapwood larger, irregular, 
pale yellow turning to grayish brown; outer heartwood scarcely darker, 
inner heartwood dark greenish brown, with curious belts and mottlings of 
lighter and darker tints; grain straight or somewhat crossed; texture 
fine, very smooth, glossy; seasons well; works easily. Durability probably 
as good as baticulin. It is possible that, when containing little or no brown 
heartwood, this furnishes part of the baticulin of sculptors. 

Structure. — Pith rays numerous, fine, pores small, evenly scattererd; soft 
tissue inconspicuous; beginning of growth rings marked by narrow bands 
of licrhter colored tissue. 

Supply and prices. — Practically unknown in Manila market. 

Genua NOTHOPHOEBE. 
N. wudahimga Merr. Malabui?<^a. 

A tree up to 75 centimeters in diameter, reported from: N. Luz. to Cam., 
Min., Ley., Neg. 

Local names. — ^Anag6p (Bui.) ; dulfoen (Gag.) ; kabtilo (Min.) ; Mala- 
BUfTI^ (Lag.) ; malay-d (Cam.) ; margapdli (Lag.). 

Wood one of the best types of yellow baticulin, though without pro- 
nounced aromatic odor of Litsea obtusata; soft to hard; light; sapwood 
about 5 centimeters thick, pale yellow, generally staining in drying to 
a greenish gray or brown, rather sharply distinguished from heartwood; 
heartwood deerp golden yellow or orange, darkening somewhat on exposure; 
grain somewhat crossed; texture moderately fine, very smooth and glossy, 
with a waxy feeling; seasons very well; exceedingly easy to work, a 
sharp tool cutting it as smoothly as cheese, even square across the grain. 
DurabOity II; even sapwood rarely attacked by insects. 

Strtieture. — ^Pith rays numerous, fine, fairly distinct; pores numerous, 
often partitioned, sometimes in a rough pattern of diagonal rows, sometimes 
in crowded radial rows of 3 to 6; soft tissue in small, roughly defined 
patches about pores, often confluent in diagonal lines and about radial 
groups; no growth rings. 

Uses, supply, and prices. — Same as baticulin (Litsea obtusata). Also 
used in Laguna Province for house construction. 

Genus PHOEBE. 
P. stsrculiaides Merr. KabCro. 

A tree up to 76 centimeters diameter. 

Local names. — ^Ban6gan (Sam.) ; banuyo (Neg.) ; batikuling (Min.) ; 
bokb6k (Cap.) ; btigo (Lan.) ; KasCso (Min.) ; ktibi (Neg.) ; magbudbang 
(Sur.); margadilto (Lag.). 

Wood a good type of yellow baticulin; soft to moderately hard; light; 
sapwood small, slightly lighter colored than heartwood, not so commonly 
staining as in malabimga; grain straight or slightly crossed; texture, 
seasoning, and working qualities as in malabunga, though slightly harder. 

Structure. — ^Very similar to malabunga, but soft tissue less abundant. 

Uses, supply, and prices. — Same as baticulin. 

140866 8 ^ T 
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KOSACEAE. 

[Liusin family.] 

A family represented in the Philippines by only two genera of timber 
trees. 

Genus PARINARIUM. 

A genus of about five species, of which only one is widely distributed. 
The wood of all species is practically identical; the same local names are 
applied to all indifferently, and are heref given for the whole genus. 

Local names. — ^Aningdt (I. S.) ; bakdyau (Pang.); bdrit (Gam., Sam.); 
binggas, binggdu (I. N., Pang., Tar.); bongog (Sam.); botabon (PaL); 
dufi|:on-dung6nan (Tay.) ; gimaimaf (Lan.) ; gindiang (Riz., Batg., Tay.); 
kagemk^m (I. S.) ; kamulitingan (Pamp.) ; kangkdngan, kapgdngan (Dav.); 
karatdkat (I. N., I. S., Gag.); kulatingan or kulitinfan (N. E., Tar.); 
langkdngan (Lan.) ; lang6g or langoog (Agus.) ; laiusin (Pamp., Gam., 
Lag.); Lit)siN (N. E., Zam., Bat, Lag., Gam., Min.) ; lumulu^ (Gota.); 
malalgang (Sam.); malapiga, malapuyau (Tay.); maluklik (Zambo.); 
mantalfna or mantallngan (Zambo.) ; matamatd (Ley.) ; pantog-usA (Pal.); 
pdsak (N. E., Man. lumber yards) ; sAbongkaAg (I. S.) ; salifufitan, salntm 
(Gag.) ; sardngan (Sam.) ; sigaadan (Gota.) ; Tabon-tAbon (Alb., Sur., 
Agus.) ; takddfigan (Min.) ; tapgda (Guim.) ; uas-uAsa (Gag.). 

The following are the best known species of Partnariiifni 

P, corymhosum Miq. (Plate II, fig. 18.) Llt^SlK. 

A tree generally from 60 to 90 centimeters in diameter, but one recorded 
from Bataan of 160 centimeters; reported from: Gag., I. N., I. S., Isa., Abra, 
N. E., Pang., Pamp., Tar., Zam., Bat., Riz., Lag., Batg., Tay., Gam., Min., 
Mas., Sam., Ley., Guim., Agus., Lan., Dav., Gota., Zambo., Pal. 

Wood hard; very heavy; sapwood and heartwood scarcely distinguishable, 
pale red; heartwood sometimes streaked with very narrow, widely separated, 
dark belts which do not at all follow the growth rings; faint acid odor; 
grain straight or slightly crossed, often with a characteristic regular wave; 
texture dense and fine, but with conspicuous pores; seasons without much 
checking, but warps considerably; very difficult to work, being notorious for 
the rapidity with which it dulls all tools. Durability in contact with ground 
or exposed to weather poor, but one of the best woods known as regards 
resistance to teredo, and also very rarely attacked by insects. 

Structure, — Pith rays fine; pores few, medium sized to large, oval, 
irregularly scattered; soft tissue forming numerous wavy, concentric lines; 
growth rings indistinct, marked by a narrow band of slightly denser, 
darker tissue. 

Uses, — Salt water piling (tops should be given, as soon as possible, a 
thorough coating of thick paint or hot tar) ; ties and paving blocks 
(impregnated) ; posts above stumps and general framing under cover; 
keels, etc.; would make splendid flooring, but most mills refuse to saw and 
plane it; a favorite of charcoal burners in Bataan. 

Supply, — ^Rare in Manila market. 

Prices, — One hundred pesos to ^140 per M. 

P. laurinum A. Gray Tabon-TAbon. 

A tree up to 45 centimeters or more in diameter; reported from: 
Sib., Sur., Agus., Dav., and Pal. Wood identical with above. 
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Genus PYGEUM. 

A genus of about 18 species, of which only two are widely distributed 
and well known. As far as known, the character of the wood of all species 
is the same. The local names of the two species described below seem 
to be applied to both indifferently. 

Local names. — ^AmugAn, amungi^ng (Bat.) ; aning-ngaf (Zam.) ; apitdng 
(Caff.) ; damp61 (Bat.) ; gupil or gupit (Abra, Riz., Lag.) ; hun^g (Isa.) ; 
ipus-ipus (Cebu) ; kagattifigan (Riz.) ; kamb&l (Riz., Zambo.) ; kamunog 
(Cam.); komon (Gag.); Lago' (Bat., Lag., Tay.); litlisin-gdbat (Bat.); 
malagmdt (Pamp.) ; pamilingan (I. N.) ; papayu (Bont.) ; sangd (Gag., 
Isa.); tafigi (L N., Buk.). 

Wood moderately hard, moderately heavy; sapwtood and heartwood 
scarcely distinguishable, light reddish brown with occasional widely and 
irregularly spaced, narrow concentric lines of very porous dark tissue 
containing glistening red deposits; grain often curly or wavy, and some- 
what crossed; texture fairly fine, glossy; seasons well; easy to work. Dura- 
bility probably III; rarely attacked by beetles. 

Stnieture. — Pith rays moderately thick, distinct; pores medium sized, 
evenly distributed in small groups and short radial rows, and in above- 
mentioned, narrow concentric lines; soft tissue in small patches about groups 
of pores; growth rings inconspicuous, marked by a faint, light-colored linew 

Uses, supply, and prices. — Used locally for posts, framing, etc.; prac- 
tically unknown in the Manila trade, but occurs mixed with lots of cheap and 
medium-grade, miscellaneous lumber, selling at about KO per M.; a very 
pretty, easily-worked, and substantial wood for cabinetwork. 

The following are the best known species of Pygeum: 

P. glandtdosum Merr. AmugAn. 

A tree up to 40 centimeters in diameter; reported from: I. N., Gag., Isa., 
Abra, Bont., Beng., Zam., Riz., Lag., Gam., Bat, Min., Neg. 

P. prealU Merr. (Plate II, fig. 14.) Lioo. 

A tree up to 60 centimeters in diameter; reported from: Bat, Riz., Lag.» 
Tay., Mar., Ley., Buk., Gota., Zambo., PaL 

LEGUIOHOSAE. 

[Mum family.] 

Next to the lauan family, this is the most important family of timber 
trees in the Islands, producing a much greater variety of hard, durable, 
and beautifully colored cabinet woods than any other. The most important 
and best known are acle (Albizzia acle), banuyo (Wallaceodendran cele- 
Heum), ipil (InUia spp.), narra (Pterocarpus spp.), supa {Sivdora supa), 
and tindalo {Pahvdia rhomboidea) ; another dozen or more species are 
equally beautiful, but of less importance as being of smaller size or more 
limited distribution. 

The woods of the narra family here described are mostly hard or moder- 
ately hard, heavy, or moderately heavy, often very briUantly colored, rarely 
attacked by beetles. In structure, the chief characteristic of the family 
is the prominence of the soft tissue, which forms narrow rings or round 
or elongated patches about the pores, numerous concentric bands, or else 
netlike and herringbone patterns. The rasrs are generally fine or very fine; 
the pores are very variable, both in size and number. In one group, the 
soft tissue is very inconspicuous; of the woods here described, sma, kayu- 
galu, sibucao and batete belong to this group. _ , edbyGoOQlc 
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As a general rule the sapwood, especially when very distinct in color 
from heartwood, is of very poor quality as regards durability, being almost 
invariably attacked by beetles and very frequently by wood-destroying 
fungi. 

Genus ADENANTHERA. 
A. intermedia Merr. TANGLfN. 

A tree up to 70 centimeters in diameter, with a straight and fairly long 
bole; reported from: I. S., Pang., Zam., Bat., Pamp., Riz., Lag., Tay., Alb., 
Sor., Sam., Neg., Zambo., Pal. 

Local names. — Bagir6ro (Alb.) ; bdhai (2^ambo.) ; bugdyong-china 
(I. S.) ; butarik (Cag.) ; ipil or fpil-tanglfn (Cag., Zam., Bat.) ; kinasai- 
kiusai (Blanco's flora) ; malabdgo (Mas.) ; malasagad (Riz.) ; maratayum 
(N. E.) ; matdng-ulang (Lag., Tay.) ; paagdhan (Lag.) ; pami4sin (Zant); 
tadlafigau (Cam.); tafigalin (Lag.); TANGiiN (Bat, Pamp.); tanglon 
(Pamp.) . 

Wood hard; heavy; sapwood 2 to 5 centimeters thick, yellowish or pink- 
ish, rather sharply distinguished from heartwood; heartwood in young 
trees bright yellow, in large trees light yellowish or reddish brown, turning 
on exposure to a rich chocolate brown; grain straight or somewhat crossed; 
texture fairly fine, glossy; general appearance very much like that of ipil 
{Inteia spp.), for which it is sometimes fraudulently or ignorantly sub- 
stituted, but from which it can be distinguished by the pinkish sapwood, 
the difference in structure, and the rarity of yellow deposits; seasons well; 
hard to saw, but not otherwise difficult to work. Durability II; heartwood 
very rarely attacked by beetles. 

Stnicture. — Pith rays numerous, fine, almost invisible to naked eye; 
pores medium sized, rather few, evenly scattered; soft tissue in broad rings 
or elongated patches about pores, often confluent so as to join several or 
many pores into small groups or irregular wavy lines, or at intervals in 
belts of denser tissue forming narrow concentric lines which contain fewer 
and smaller pores than other parts; growth rings, if present, irregular 
and ill-defined. 

Usee. — Posts; beams, joists, rafters, flooring and inside finish; in Pam- 
panga, a favorite for wheels and beds of bull carts; furniture; cabinet- 
work; would make good ties and paving blocks untreated and excellent 
ones if treated. 

Supply. — ^Widely distributed, but scarce. 

Prices^ — Except as an attempted substitute for ipil, rarely marketed. 

G^enus ALBIZZIA. 

A genus containing six timber trees and one climbing shrub (A. scandens 
Merr., reported only from Palawan). All have rather large and very poor 
white sapwood, and light to dark brown, durable heartwood varying some- 
what in structure* 

A. aele Merr. (Plate II, fig. 15.) A<U 

A tree up to 125 centimeters or more in diameter, bole short and often 

crooked; reported from: I. S., N. E., Pang., Zam., Bat., Pamp., BuL, BiL, 

Lag., Tay., Cam., Sor., Min., Mas., Tab., Neg., Pal. 

Local namsa. — AcLt or aklf (N. E., Un., Pamp., Bat., Bui., Riz., Lag^ 

Tay., Cam., Sor., Min.) ; anagep (I. S., I. N.) ; ban^yo (Occ. Neg., Tab.); 

kita-kita (N. E., Pang., Un., Zam.) ; laiigin (Mas.) ; lafigfp (Bis.) ; saurfri 

(Pal.) ; tabalafigi (Bis.) ; tlli, tflis (Zam.). 

Wood hard; moderately heavy to heavy, specific gravity 0.607 (average, 
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Gardner), 0.610 to 0.693 (Foxworthy) ; sapwood 2 to 5 oentimeterB thick, 
'wbitish, sharply marked off from heartwood, very perishable; heartwood 
pale, doll brown to dark walnut brown; coloring matter soluble in water 
and alcohol; strong peppery odor, dust causing violent sneezing when 
worked, eopeciaUy when very dry wood is worked by machinery; when 
fresh, lathers freely with water or saliva; grain somewhat crossed and 
often very curly; texture fairly fine, but rough and dull; fairly easy to 
work. Durability I; practically never attacked by beetles. 

Structure, — Pith rays very fine, not numerous, indistinct; pores moder- 
ately large, scattered, with a tendency to form irregular wavy lines; soft 
tissue in conspicuous roundish patches about pores; frequent dirty white 
deposits in pores; no growth rings. 

Uaes. — Ties; posts; sills; general construction; all classes of highest 
grade interior finish, furniture and cabinetwork. 

Supply* — ^Widely distributed, but scarce; there is a fairly steady but 
small supply in the Manila market 

Frie6s.--^160 to M50 per M. 

A. lebbeck Benth. LAf9(6£L. 

A small to medium sized tree cultivated in Luzon, possibly native to 
Palawan, with wood very similar to acleng-parang. 

A, lebbekoides Benth. KARiSKf& 

A small to medium sized tree, up to 40 centimeters in diameter; reported 

from: I. N., Abra, N. E., Pang., Zam., Bat., Pamp., Riz., Lag., Min., Sib., 

Gota. 

Local ncmies. — ^KariskIs (I. N., Abra, N. E., Zam.) ; malagdnit, malaga- 

hinip, malagahdnit (N. E., Bat, Riz., Lag.) ; malasamp^ok (Bat) ; ma- 

ganh6p sa b63dd (Sib.). Wood very similar to acleng-parang. 

A. fnarginata Merr. UnIk. 

A tree up to 60 centimeters in diameter, straight and moderately tall; 
reported from: L S., Bont., N. V., N. E., Abra, Bat, Riz., Tay. 

lA>e<U names. — Kantfn^n (I. S.) ; ktipang (Bont.) ; kiipang-babie, 
Idipang-bundiik (Bat) ; malagahdnip (Tay.) ; malasampdlok (Bat, N. E.) ; 
malatigf (Riz., Lag.); UnIk or unfp (Bat, Pamp., Tar.). 

Wood light; soft to very soft; sapwood 2 to 4 centimeters thick, whitish, 
not quite sharply marked off from heartwood; heartwood pale, clear pinkish 
or reddish brown, with often conspicuous broad growth rings; grain almost 
perfectly straight; texture fairly fine, homogeneous, smooth, glossy; seasons 
well; very easy to work. Durability not well known, probably at least III; 
heartwood rarely attacked by beetles. 

Structure. — Pith rays fine, indistinct; pores few, medium sized to large, 
scattered singly or in small groups; soft tissue forming smooth rings about 
pores; growth rings 1 to 2 centimeters broad, marked at outer edge by a 
band, 2 to 8 millimeters broad, of darker, denser tissue. 

Uses. — Sheathing and ceiling; bancas; shipping cases for cigarettes; on 
account of its lightness and even texture would be very good for canoes 
and light boats. 

Supply, — Known only from Luzon; rather scarce. 

Prices. — ^Marketed only with miscellaneous soft lumber at MO to ^60 
per M. 

A. procera Benth. Aclbng-PXrang. 

A tree up to 90 centimeters in diameter, straight, but not tall; reported 

Digitized by V._ _ _ _v 
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from: I. N., Cag., I. S., Beng., Pang., Un., Zam.» Bat, Pamp., BuL, Riz., 
Batg., Min. 

Local namee, — Ada4n (I, N., I. S., Abra, Un., Pang., Beng.) ; Acleng- 
PArang (Bat, Zam., Tar., Pamp., Batg., Min.); alala^&d (Bat, Pamp., 
Riz.); anapl^ (Min.); aninapla (Tar., BuL, Riz.,) ; da4n (B«ng.) ; kalii 
(Abra) ; kara&l (Cag., Pang.) ; karafl (Zam.) ; kdsai (Or. Neg.) ; pala- 
tangan (I. S.). 

Wood hard; moderately heavy to heavy, specific gravity 0.865 (Puigdul- 
les) ; sapwood 1 to 4 centimeters thick, rather sharply marked off from 
heartwood; heartwood rich dark chestnut brown, generally with conspicuous 
irregular darker and lighter bands; grain straight; texture fine, glossy; 
seasons well; easy to work. Durability at least II; very rarely attacked by 
beetles. 

Structure, — Very similar to acle, without whitish deposits, but with oc- 
casional glistening deposits in pores. 

UaeB. — Posts; poles; ties, sills, beams, joists, rafters; agricultural im- 
plements; inside finish; furniture and cabinetwork; carving; recommended 
for trial for gunstocks. 

Supply. — Widely distributed in Luzon and Mindoro, but nowhere abundant 

Prices, — Often sold for acle, but otherwise considerably cheaper. 

A. retuea Benth. EAsal 

A small to medium sized tree of the beach forests, up to 60 centimet^s 

in diameter; reported from: Bats., Cag., Tay., Cam., Min., Ley., Zambo., 

Pal. 

Local names.— EASAI (Cag., Tay., Cam., Min., Pal.) ; langil (Blanco's 

flora); malin&b (Cag.); saplft (N. Tay.); sintdg (Dav.) ; tagolo (Cag.). 
Wood practically identical with acleng-parang, but somewhat lighter 

in color. 

A, eaponaria Bl. Salingkugi. 

A tree of the open-forest or parang type, reaching 80 centimeters in 
diameter; reported from: Bats., I. N., Cag., Isa., Beng., Pang., Zam., Bat, 
Riz., Pamp., Lag., Tay., Cam., Min., Tic, Sam., Ley., Guim., Bil., Neg.» 
Sur., Agus., Zambo., Bas. 

Local names, — Bal6go, (Agus.) ; banaibdnai (Cag.) ; g6go' or gugo' (Isa., 
Tay., Agus.) ; g6go'-kdsai (Tay.) ; g6gong-malatok6 (Riz.) ; g6gong-tok6 
(Pang., Bat, Pamp., Cam.) ; lafigil (Riz.) ; malatok6 (Bat, Pamp., Riz.» 
Lag.); maratigd, maratekkd (I. S.) ; pipi (Neg.); salanggigi' (Min.); 
salangkugi,' SAUNGKtJGi', salungktigi' (Zam., Min., Mas. Tic, Sur., Zambo.) ; 
salingkuki' (Bat, Min.); saliktigl' (Sam.); sangginggf' (Agus.); saplit 
(I. S.) ; siangkugi (Sur.) ; tambing (Beng.) ; tigfan (Guim.) ; tinagf (Sur.). 

Salingkugi seems to have a larger proportion of sapwood and dightly 
lighter colored heartwood than acleng-parang, but otherwise is scarcely 
distinguishable from it. 

Genus CAESALPINIA. 
C. sappan L. (Plate II, fig. 16.) SiBUCiO. 

Known from Northern Luzon to Mindanao as sapang and sibukiu or 
SiBUcAo. A small straggling tree or clambering shrub, reaching 15 to 20 
centimeters in diameter, the fine, dense, hard, very heavy, orange-red wood 
being used chiefly for producing dye (nearly one-half, million kilos of wood 
exi>orted in 1914), but also for treenails, canes, scabbards, small cabinet- 
work, inlaying, etc. It is practically identical with the Brazil wood, 
braziletto and pemambuco wood of South America. 
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Genus CASSIA. 
C. javamca L. CxfrA-FfSTULA.^ 

A tree np to 50 centimeters in diameter; reported from: N. E., Pang.» 
Un.y Zam., Bat., Riz., Cay., Batg., Tay., Cam., Sor.» Pol., Min., Bur., 
Ley., Zambo., Bal., Pal. 

Local names. — Anch6an or angsoan (Tay., Cam.) ; ap6stola (N. E., 
Zam.p Zambo.) ; bagiroro (Sor., Bur.,) ; baldyong (Pang., Min., Pal.) ; 
CAffA-FiSTULA (N. E., Un., Pang., Bat., Riz., Lag., Min., Bal.) ; duUluen 
(Isa.) ; diiyong (Cag.) ; fug^yong (Cag.) ; kilkil (Zambo.) ; malatdgum 
(Cam.) ; narangndauSl (I. S.) ; plstula (corruption of Span.) ; tfndalo 
(Pang.) ; tn&ling-baMlau (Zam.) . 

Wood moderately hard to hard; moderately heavy to heavy, specific 
gravity 0.679 to 0.897 (Puigdulles) ; sapwood 2 to 5 centimeters thick, 
whitish, turning light brown in drying, perishable, rather sharply marked 
off from heartwood ; heartwood bright yellow when fresh, turning yellowish 
brown to dark brown with age; grain generally distinctly crossed; texture 
rather coarse in appearance, pores conspicuous on longitudinal section, 
otherwise dense and taking a smooth surface under a sharp tool; seasons 
well; fairly easy to work. Durability II; very rarely attacked by beetles. 

Structure. — Pith rays fine to very fine, invisible to naked eye; pores 
medium sized, oval, some with one or two cross partitions; soft tissue 
very conspicuous, occupying one-third to onef-half of total area, in large 
rounded patches about pores, the patches often confluent so as to form 
long, wavy, tangential lines, which toward the end of each growth ring 
tend to becoipe narrower, more continuous and more nearly parallel; growth 
rings sometimes marked as described, sometimes very indistinct or absent. 

Uses. — Posts; ties; beams, joists, rafters; flooring; interior finish; dugout 
canoes; furniture; cabinetwork. 

Supply. — ^Widely distributed, but scarce; rarely seen in Manila market, 
but well and favorably known wherever it occurs. 

Several other si>ecies of Cassia are known, but are all either introduced 
cultivated trees or, if native, small and of very limited distribution. It is 
not probable that any of these are cut for lumber. 

Genus ERYTHROPHLOEUM. 
E. deTieifiorum Merr. KamAtog. 

A tree up to 95 centimeters in diameter, straight, but not tall; re- 
ported from: Cag., Riz., Tay., Lan., Zambo. 

Local names.— AhbfhBl (Cag.) ; bdtik (Tay.) ; kadlr (I. N.) ; kalamdtau, 
KamAtog (Tay.); flgirik-nS:irik or ngirikfigfk (Cag.); pali (Lan.) ; salsdl 
(Cag.); takldban (Tay.). 

Wood moderately hard; moderately heavy; sapwood 2 to 6 centimeters 
thick, whitish, turning pale reddish brown in drying, sometimes quite 
sharply distinguished, sometimes merging very gradually into heartwood, 
perishable; heartwood bright red, becoming somewhat dull with age; 
grain distinctly crossed in broad bands; texture rather coarse; in color 
and grain resembling tindalo, but of somewhat softer, coarser texture; 
does not check much, but is liable to warp if not carefully seasoned; 
easy to work. Durability III; heartwood rarely attacked by beetles. 

Stmcture. — Pith rays very fine, numerous; pores numerous, small to 

*■ The Spanish popular name of C. jbtwla L., an Indian speeiee introduced and cultivated 
in the Islands. From the similarity of the trees, and especially the fruits, this name (or 
eormpted forms of it) has heeome by far the most widely known name for the native tree. ,> 

^ o-^ 
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medium, evenly scattered; soft tissue very similar to but not quite as 
conspicuous as in cana-fistula; growth rings similar to cafia-fistolay but 
even less regrularly and distinctly marked. 

Uses. — Posts above stumps; beams, joists, rafters; floors; sheathing and 
ceiling; furniture and cabinetwork. 

Supply. — Widely distributed, but scarce. 

PriceB, — ^Ninety pesos to 1^125.00 per M. 

Genus GLIRIGIDIA. 
G. aepiwn Steud. Madbs-GagAo. 

A small tree introduced from America in the ttgbteenth century as 
a shade tree for cacao plantations, now very widely distributed as an 
ornamental, and to some extent naturalized, everywhere known either 
as Madrb-Gacao (Span.), or kakau4ti (cacauiti, Mex.-Span.). It never 
grows to saw timber size, but the dense, fine, hard and heavy, yellowish 
to dark brown, durable wood is used locally for small house posts and 
other structural parts, agricultural implements, treenails, tool handles, etc 

Structure. — Pith rays fine, numerous; pores small, numerous, choked 
with dark, spongy, often glistening soft tissue; lighter colored soft tissue 
in ragged patches about pores, sometimes connecting several pores in 
tangential lines, and forming 2, 3 or more fairly continuous, roughly 
parallel concentric lines at the end of each growth ring; occasional sulphur- 
yellow deposits in soft tissue about pores. 

Genus INTSIA. 
/. aeuminata Merr. 

A tree 60 centimeters or more in 4iaineter, reported from: Gag., Tay., Din. 

Local names. — ^Balahfan (Gag.) ; bayugbiig (Din.) ; Ipil (Tay.) ; tindalo 
(Tay.). Wood identical with foUowing species. 

/. hijuga O. Ktze. (Plate III, fig. 17.) fPiL 

A tall straight tree, up to 180 centimeters in diameter; reported from: 
Bats., Gag., Zam., Bat., Tay., Gam., Sor., Min., Mas., Tic, Sam., Ley., 
Gap., Guim., Gebu, Neg., Sib., Sur., Mis., Lan., dota., Zambo., Bas., P^. 

Local name. — ^Universally known as fpiL, a name very rarely applied 
to species of any other genus. 

Wood hard to very hard; heavy to very heavy, specific gravity 0.678 
to 0.807 (Gardner), 0.758 to 0.909 (Foxworthy) ; sapwood 4 to 8 centi- 
meters thick, whitish, sharply distinguished from heartwood, very pe- 
rishable; heartwood when fresh and perfectly sound bright yellow, turn- 
ing to dark brown on exposure; peculiar, oily odor resembling that of 
raw peanuts; small quantities of oil exuding from surface, causing char- 
acteristic, small, dull black spots when sandpapered; when fresh, oil 
makes indelible brown spots on paper and cloth; grain straight or some- 
what crossed; texture fine, taking a glossy cut under sharp tools; does 
not warp much, but in large sizes is liable to check badly if not seasoned 
carefully; hard to saw, but not difficult to surface. DurabUity I, except 
as regards teredo. 

Structure, — Pith rays fine; pores small, scattered; soft tissue in elong- 
ated patches about pores, sometimes connecting several pores in short 
tangential or diagonal lines; sulphur-yellow deposits in pores or in soft 
tissue about them; growth rings sometimes irregular and indistinct, 
sometimes rather sharply defined by a very thin light line. 

Uses.— AW high-class general construction; posts; beams, joints, raf- 
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ters; electric poles; biUb; ties; pavin^r blocks; flooring, siding, sheathing; 
doors and windows; ship, wharf, and bridge building (except salt-water 
piling) ; furniture and cabinetwork; hubs, spokes, tongues and cart beds; 
necks and heads of musical instruments; tool handles; harrow teeth and 
other parts of agricultural implements; altogether, on account of its 
hardness, stiffness, and great durability, one of the best woods in the 
Islands. 

Supply » — ^Found in practically all provinces having a seacoast; though 
not as abundant as any of the dipterocarps, there is a steady supply of 
it in the markets. Jntstd acuminata is much scarcer than /. hijuga and 
there is no doubt that at least 96 per cent of ipO in the maiicets is from 
the latter species. 

Prices, — One hundred and fifty pesos to KOO per M. 

Genus KINGIODENDRON. 

K. altermfoUum Merr. (PI. Ill, Fig. 18.) Bat^tb. 

A tall straight tree, up to 100 centimeters or more in diameter; re- 
ported from: Gag., Tay., Gam., Alb., Sor., Mas., Tic, Tab., Sam., Ley., 
Neg., Mis.^ Agus., Gota., Zambo., Samal. 

LoctU names, — ^Bagbal6go (Sam.) ; bdhai (Bat., Zambo.) ; Bat^te (Tay., 
Sor., Mas., Tic.); bitafig61 (Agus.); danggdi (Tay., Gam., Alb., Sor., 
Mas.) ; duk4 (Tab., Ley., Occ, Neg.) ; mabal6go (Sam.) ; palomaria 
(2Sa]nbo.) ; paAnk\ paying', palinii', parink', (Gam., Alb., Sor., Sam., Dav.) ; 
salal4figin (Alb., Sor.); tu6an (Mis.). 

Wood soft to moderately hard; moderately heavy; sapwood 1.5 to 6 
centimeters thick, pale red turning to dull brown in drying, not quite 
sharply distinguished from heartwood; heartwood light to dark reddish 
brown, with blackish streaks due to the oil which stains all surfaces; 
grain fairly straight; texture fine, smooth but not glossy; chips color water 
purplish brown; checks very little, but warps badly if not carefully sea- 
soned; fairly easy to work. Durability -III; heartwood rarely attacked 
by insects other tiian termites, which destroy it rapidly. 

Structure. — Pith rays fine, indistinct; pores few, medium sized, scattered; 
soft tissue inconspicuous, in small patches about pores, and in thin, con- 
tinuous, but irregularly spaced concentric lines; growth rings indistinct. 

Uses* — Posts above stumps; beams, joists, rafters; flooring; doors; 
sheathing and other interior finish; furniture; paving blocks and ties 
(treated). 

Supply, — ^Found from central Luzon to Mindanao; large trees fairly 
numerous in portions of Masbate, elsewhere scattered. Rare in Manila 
market. 

Prices, — One hundred pesos to n25 per M. 

Gienus EOOMPASSIA. 
K. excelsa Taub. ManggIs 

A tall straight tree, up to 100 centimeters or more in diameter. Known 
so far only from Palawan, with local name ManggIs. Known in Borneo 
as tapang, kayu rajah, and mangaris. 

Wood hard; brittle; heavy; sapwood whitish, sharply distinguished from 
heartwood; heartwood rich reddish brown, often with conspicuous broad 
lighter and darker belts; at very irregular intervals occur belts 1 to 2 
centimeters broad, containing no larger pores at all; easy to work. Dura- 
bility unknown, but probably at least IIL ^^ ^ ,^^^ ^^ GoOqIc 
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Structure. — Pith rays fine, numerous, distinct, but in nonporoua belts 
becoming thicker, crinkled, and indistinct; pores medium to large, often 
partitioned, tending to form radial lines of 8 to 6 pores; soft tiussue con- 
spicuous, in numerous wavy, continuous, sometimes branching but roughly 
parallel concentric lines generally connecting the pores; growth rings very 
indistinct or absent; very large and conspicuous ripple marks on aU 
longitudinal sections. 

Uses, — No uses known, but would make a beautiful interior finish, 
furniture, and cabinetwood. 

Supply. — Large trees fairly numerous in parts of Palawan. 

Prices. — >Unknown in Manila market, but should be worth nSO per M. 

Genus ORMOSIA. 
O. calavensis Azaola BIhal 

A tree up to 60 centimeters in diameter, straight but not tall; reported 
from: Gag., I. S., Bat., Riz., Lag., Batg., Tay., Gam., Mas., Ley., Neg., Sur^ 
AfiTus., Zambo., Bas. 

Local names. — ^Amuyong (Bat.) ; BAhai (Bat, Lag., Tay., Gam.) ; boga- 
yong (I. S., Gag.) ; tandang-is6k (Mas.) ; commercial material from Pali- 
wan, with local name bay6to, seems to be of this species. 

Wood hard; moderately heavy; sapwood very large, whitish; heartwood 
bright orange red, darkening somewhat with age; grain frequently wavy 
and curly; texture rather coarse in appearance, but dense and glossy; 
general appearance very much like tindalo; seasons well; fairly easy to 
work. Durability III, heartwood not attacked by beetles. 

Structure. — Pith rays fine to medium, distinct; pores small to medium, 
evenly scattered; soft tissue very conspicuous, in large roundish patches 
about pores, generally connecting a number of pores in wavy, branching, 
tangential or diagonal patterns like a ''mackerel sky;" growth rings in- 
distinct or absent. 

Uses. — House posts; beams, joists, rafters; interior finish; furniture and 
cabinetwork. 

Supply. — Elnown only from Luzon and Masbate; scarce. 

Prices. — Sometimes ignorantly or intentionally substituted for tindalo, 
but otherwise much lower in price, and probably, when sawn, most gen- 
erally mixed with miscellaneous lumber. 

O. panicuJata Merr. 

Has been reported only from Bataan; the wood is unknown, but it is 
possible that bdhai from this province is of this species. O. viUamiUi Merr. 
is reported from Gam. and Zambo., wood scarcely known. 

Genus PAHUDIA. 

P. rhomboidea Prain. (PL III, fig. 19.) Tindalo- 

A tree up to 120 centimeters in diameter, straight but not tall; reported 
from: I. N., Gag., Palaui, Isa., Pang., Zamr, Bat., Bui., Ris., Lag., (}am.« 
Sor., Pol., Min., Ambil, Mas., Mar., Tic, Ley., Sib., Cebu, Sur., Agus., Cota., 
Zambo., Pal. 

Local names. — Ap&lit (Pang.); bagalay&u, magalayau (Gag., Isa.); 
balahi&u (Palaui); bal&yung (Riz., Lag., Pol., Gebu, Neg., Min., Mar.); 
bar&yung (Gam., Sor., Mas., Tic, Gat., Ley.) ; bayddgrung (Sur.) ; biynng 
(Gebu, Agus., Sur.) ; bidlung or bi&rung (Agus., Gota.) ; ipil (I. N., Cag., 
Isa.) ; 8aii2:di (Gam.) ; TfNDAL6 (Zam., Bat., Bui., Riz., Tay., Min., Mar.). 
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Wood hard; heavy, specific gravity 0.772 to 0.805 (Gardner), 0.878 (Fox- 
worthy) ; sapwood 2 to 4 centimeters thick, white, perishable, sharply distin- 
fiTuiflhed from heartwood; heartwood saffron or pale orange, turning with age 
to a deep, rich red, 8<nnetimes with irregular blackish streaks; grain straight 
or slightly crossed, sometimes with scattered bird's-eye knots; odor resem* 
blin^ that of raw beans or peanuts, not as pronounced as in ipil; texture 
fine, dense, and smooth, taking a glossy cut under sharp tools; seasons well, 
being: perhaps less subject to checking and warping than any other well- 
known Philippine cabinet wood; saws smoothly and is not difficult to shape 
and surface. Durability II; rarely attacked even by termites, but not 
very durable in ground or exposed to teredo. 

Structure. — Pith rays fine, distinct; pores small to medium sized, scat- 
tered but with some tendency to form tangential or diagonal lines; soft 
tissue very conspicuous in elongated patches about pores, often confluent into 
interrupted tangential or diagonal lines, and in numerous, thin, irregularly 
spaced, continuous concentric lines containing few or no pores; in heart of 
young, rapid-growing trees, these lines clearly mark the end of the growth 
rings, in later wood they are often so closely but irregularly spaced that 
the flrrowth rings are entirely obscured; occasional whitish deposits in pores 
and soft tissue. 

Uaes, — One of the finest, if not the finest, of Philippine cabinet woods; 
all kinds of high-grade construction (except posts set in grotmd) ; interior 
finish; floors; doors; windows; window sills; a favorite for stair treads and 
hand rails on account of its indestructible color and its hardness; musical 
instruments; tool handles, saw frames, etc. 

Supply. — ^Very widely distributed, but not as abundant as ipil and narra; 
always small quantities on hand in Manila. 

Prices. — One hundred and seventy pesos to K40 per M. 

Grenus PARKIA. 
P. sherfeeeei Merr. KundIng. 

Reported so far only from Agusan; wood identical with following. 
P. timariana Merr. (Plate III, flg. 20.) OCfFANQ. 

A tall, straight tree, up to 180 centimeters in diameter; reported from: 
Ben^., Zam., Bat., Riz., Lag., Tay., Pal. 

Local names.— Bagin (Beng.) ; Ct)PANG (N. E., Pamp., Tar., Zam., Bat., 
Lag., Tay., Pal.). 

Wood soft; light, specific gravity 0.285 (Foxworthy), 0.317 to 0.422 
(Cvardner) ; sapwood very large (up to 25 centimeters or more), whitish, 
bluing very easily unless quickly and thoroughly seasoned, sharply marked 
off from heartwood; heartwood pale brown, with broad slightly lighter 
and darker belts; grain straight or slightly crossed; texture rather coarse 
in appearance, but taking a smooth finish under sharp tools; strong disgust- 
ing odor while drjong, which, however, disappears completely; aside from 
bluing, seasons well; very easy to work. Durability IV, but rarely at- 
tacked by beetles. 

Structure. — Pith rays fine, but distinct; pores small to medium, mod- 
erately numerous, very evenly scattered; soft tissue in rounded patches 
about pores, not commonly connected in rows; growth rings marked by 
a very faint, narrow line. 

Usee.—^Light and temporary construction; cheap siding; boxes; wooden 
Bhoes; wooden washbowls and other household and kitchen utensils. Wood 
bums slowly and completely, holding fire very well. P 
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Supply and prieea. — Rarely or never marketed alone, but mixed with 
cheap miscellaneous lumber. 

Genus PTEROOARPUS. 
P, blaneoi Merr. Blanoo's NIbsa. 

Reported from: N. E., BuL, Riz., Gam., Sor., Min., Mas., Tie. 

P. eehmatue Pers. Pbickjlt NiRRA. 

Reported from: I. N., Gag., I. S., Isa., Bui., Lag., Tay., Cam., Sor., 
Min., Sib., Gebu, Gota. 

P. indicus Willd. (Pi. Ill, fig. 21.) NiutA. 

Reported from: Gag., Pang., Gam., Min., Mas., Rom., Tab., L^., Ncg., 
Sur., Agus., Mis., Lan., Gota., Zambo. 

Specimens of Pterocarpua not specifically determined are also reported 
from the following additional islands or provinces: Abra, Beng^ Un., 
Mar., Sam., Gap., Bal., Pal. 

Trees up to 200 centimeters in diameter, generally short and often 
crooked. 

Local names* — ^As the three species are indistinguishable except by 
botanical characters, the local names are given regardless of specific dis- 
tinctions. The official and commercial name is the Spanish Nabra, f nna 
Tagalog n&ra (N. & G. Luzon, Min., Mas.) ; n&ga (S. Luzon, Bisaya 
Islands, Pal.) ; n&la ' (Mindanao and adjacent islands) ; other names 
are: antagdn (Isa.); apdlit (Tar., Pamp.) ; asan&' (N. E., Tar., Bui., 
Bat., Riz., Lag., Tay.) ; bitall or vital! (Zambo.) ; dufigon (I. N., Gag.) ; 
hagad (Gag.) kam&rag (Abra); odidu (Pang).; sagdt, taggi', taggat, 
tagkd' (Gag.). P. indieiia and other species of this genus furnish some 
ef the true rosewoods of India and Burma. 

Wood moderately hard to hard; moderately heavy, specific gravity 
0.680 (Foxworthy), 0.540 to 0.563 (Gardner); sapwood 2 to 8 centimeten 
thick, whitish, perishable, sharply distinguished from heartwood; heart- 
wood the most variable in color of all well-known Philippine woods, 
ranging from pale straw color through all possible shades of pink, salmon, 
and red to deep blood red and occasionally dull brown without any red 
tint; as far as knovm, all species may produce wood of any color, the 
commercial classification of "red'', ''yellow'' and "white narra" being 
applicable only after the tree is felled and sawn; frequently large logs 
have a more or less thick brilliant red belt just inside tide sapwood, 
shading off toward the heart into light red, brown, or yellow; the yellow 
and pale-red varieties hold their color well, the dark red almost invariably 
changes in time, even under good varnish, to a deep, dull reddish brown; 
grain somewhat crossed, frequently very curly or wavy; texture rather 
fine, but pores conspicuous on all longitudinal sections; fine, uniform 
ripple marks on tangential sections (these are often more conspicuous on 
a split than on a planed surface, and, as a rule clearer to the naked eye 
than under the lens) ; next to the structure in cross section, the ripple 
marks are the surest means of distinguishing between narra and tindalo, 
which never has them; faint, sweet cedar or camphor-like odor; chips 
color water red, changing in shallow layers to iridescent blue-green; 
seasons well, shrinking and checking little and warping hardly at all; 
easy to work. Durability II; very rarely attacked even by termites. 

Structure, — ^Pith rays very fine; ring porous, inner part of ring oc- 
cupied by an irregular narrow row of large pores, a few large pores 
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with BmalDer ones scattered through outer part of ring; many pores with 
glistening deposits; soft tissue in numerous, fine, often interrupted, wavy 
but roughly parallel tangential lines; growth rings generally distinct, 
but sometimes with pores so scattered and lines of soft tissue so crowded 
as to obscure the rings. 

U8es, — By far the most widely known high-grade interior finish, fur- 
niture, and cabinet wood of the Philippines, and put to every conceivable 
use in this line; also household implements, tool handles, saw frames, 
try-squares, yard and meter sticks, rulers, etc.; dry measures; musical 
instruments; carriage and automobile panels and dashboards; plain and 
carved Jewel and clothes chests; canes; scabbards; carved picture frames; 
occasionally foimd in mixed lots of railway ties; a great majority of the 
single-jHece round table tops are made from the buttress roots of narra. 

Supply, — ^Though not abundant, the supply in the Manila market is 
steadier than that of any other cabinet wood. 

Sizes. — ^Diameter commonly up to 70 or 80 centimeters, exceptional logs 
up to 150 or 200 centimeters. 

Prices. — ^Two hundred pesos per M. for lighter colored and softer 
varieties up to M60 for prime red. 

Genus SINDORA. 
S. inermis Merr. Kayu-qAlu. 

This species has been reported only from Cotabato and Davao. The 
wood is very similar to that of supa, but has a very pleasant aromatic 
odor when fresh. The sapwood is very much larger than in supa, being 
15 centimeters thick in one specimen of 45 centimeters diameter. 

S. supa Merr. (PI. Ill, fig. 22.) SuPiL 

A straight, moderately tall tree, up to 180 centimeters in diameter; 
reported from: N. E., Tay., Cam., Alb., Min. 

Local flames. — Bal&yung (Tay.) ; manapo (N. Tay.) ; paini', payind,' 
or parini' (Cam., Alb., Sor.) ; SupA (Tay., Cam., Alb., Min.). 

Wood hard; heavy, specific gravity 0.729 (Foxworthy), 0.711 to 0.813 
(Gardner); sapwood 4 to 5 centimeters thick, pinkish, sharply marked 
off from heartwood, not so soft and perishable as in acle, narra, tindalo, 
etc; heartwood yellow or pinkish when fresh, gradually turning dark- 
bronze color with age; grain somewhat crossed, forming a narow ribbon 
when quarter sawn, rarely curly or wavy; texture very fine, dense and 
smooth; faint peppery odor; chips color water reddish brown; seasons slowly, 
but with very little checking or warping; rather difiicult to work. Durability 
II; very rarely attacked by beetles. 

Structure. — Pith rays fine, but distinct; pores small to medium sized, 
exuding small quantities of oil on transverse sections, sometimes a very 
little also on longitudinal sections; soft tissue inconspicuous, forming 
very thin rings about pores and a fine, but distinct line at the end of each 
growth ring; growth rings generally somewhat lighter and more porous 
in inner, and darker and denser in outer part, but often marked only by 
the line of soft tissue. 

Uses. — ^Formerly used in general construction for beams, joists, rafters, 
etc., and in bridge, wharf and shipbuilding, but now too highly valued 
for interior finish, furniture and cabinetwork, and especially flooring, to 
be put to the former uses; also an excellent wood for fine turned and shaped 
tool handles, rulers, and other desk supplies. 

Supply. — Practically the only supply in the Manila market comes from 
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southern Tayabas and Gamarines. The supply is small, but fairly steady 
in small dimensions. 

Prices, — One hundred and twenty pesos per M. 

Genus TAMARINDUS. 
T. mdica L. SampXlok. 

Local names, — Kalama^ri, salami and similar forms (N. Luz. and Bis.) ; 
samb^g, sambak (S. Luz. and Bis.) ; SampAlok (G. Luz.) ; the tamarind 
tree. 

Wood hard; heavy, tough and difficult to split; sapwood very large 
(25 centimeters or more), whitish; heartwood small and irrogular, 
purplish brown; grain crossed in narrow belts; texture fine, dense, smooth; 
seasons fairly well; difficult to work. Durability of sapwood III, bines 
easily in seasoning, but not attacked by beetles; heartwood said to be very 
durable (Gamble). 

Structure. — Pith rays fine, numerous, distinct; pores numerous, small, 
evenly scattered; soft tissue in roundish or elongated patches about pores; 
growth rings marked by a fine line of soft tissue. 

A large tree introduced into the Philippines in prehistoric times and 
common about towns and settlements; there are two trees in the Tondo 
district of Manila 120 to 180 centimeters in diameter and 80 to 85 meters 
high. The wood never comes into the market, but is occasionally used locally 
for household and agricultural implements, small pieces of furniture, 
wooden tools, tool handles, etc. 

Gtenus WALLAGEODENDRON. 
W, celehicum Koord. (PI. Ill, fig.23.) BANtho. 

A tree up to 150 centimeters in diameter, bole short and often crooked; 
reported from: Bab., Gag., Isa., N. E., Gam., Tay., Mas., Tic, Bur., Sam., 
Neg. 

Local names. — BaMjrung (Neg.) ; BANthro (Tay., Gam., Sor., Mas., Tic, 
Bur., Sam., Neg.) ; dauSl, dauer (Gag.) ; lupigf (Bab., Gag.) ; kdpan^ 
bundtik (N. Tay.) ; melmel, melmer (Gag.) ; magdau (Neg.) ; malat^gom 
(N. E.) ; narang-dau61 (Gag.); sup^iigun (Isa.). Small quantities have 
boon sold in the United States as "Derham mahogany." 

Wood moderately hard; moderately heavy, specific gravity 0.625 (Grsrd- 
ner) ; sapwood 1 to 8 centimeters thick, whitish, generally sharply distin- 
gruished from heartwood; heartwood light golden brown to dark coffee 
color, sometimes with distinct reddish tint; grain as a rule straight or 
slightly crossed, sometimes curly or wavy; texture rather fine, glossy; 
seasons very well; easy to work. Durability III; heartwood very rarely 
attacked by beetles. 

Structure. — Pith rays fine and indistinct; pores few, rather smaDf 
evenly scattered; soft tissue in small rounded patches about pores, aone- 
times confluent in small groups, and in a thin light^olored line at end of 
each growth ring; growth rings generally quite distinct, but sometimes 
only marked by line of soft tisue. 

Uses. — All sorts of interior finish; doors; windows; shell screens I 
furniture and cabinetwork; carriage panels; carved picture frames; 
musical instruments; ship cabins. 

Supply. — ^Very widely distributed, but in many regions scarce and 
apparently not well known; the supply in the Manila market is rather 
small, but steady, coming principally from Southern Luzon and Masbate. 

Prices. — One hundred and forty pesos to MIO per M.^^ t 
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LIHACEAE. 

[Sadians family.] 

A family represented in the Philippines by a single tree, sudiang. 
Genua CTENOLOPHON. 
C. phiUppvnensis Hall. f. SudiAng. 

A moderately tall straight tree up to 75 centimeters or more in diameter. 

Reported only from Surigao and Samar, always with same name. 

Wood hard to very hard; heavy to very heavy; sapwood about 3 centi- 
meters thick, pinkish brown; heartwood somewhat darker, with irregular, 
dark-brown or almost black mottlings and streaks; contains much sticky 
oil or resin and bums with a very smoky flame and resinous odor; grain 
straight; texture fine, dense, but rough; seems to season well; difficult 
to work. Durability said in Surigao to be I. 

Structure. — Pith rays fine, fairly distinct in sapwood, but very indis- 
tinct in heartwood, being soaked with oil and so darkened to the color 
of surrounding tissue; pores small, uniform in size, very evenly scattered; 
soft tissue inconspicuous, in numerous, minute, wavy and broken tangential 
lines often connecting several pores; in heartwood obscured, like pith rays, 
by being soaked with oil; growth rings sometimes faintly indicated in 
sapwood by an ill-defined, narrow band of somewhat dense tissue. 

Uses, — Piles; poles; posts, beams, joists, rafters; bridge, wharf and 
ship building; paving blocks; window sills; tool handles; ag^ricultural im- 
plements; floors; doors; windows; canes; treenails; furniture and cabinet- 
work. 

Supply. — Reported as scarce in Samar, well known but not abundant 
in Surigao; never brought to Manila market. 

Prices. — ^Has no regular market price, but for high-grade construction, 
ties, flooring, etc., should be worth as much as ipil. 

EITTACEAE. 

[Kamtminff family.] 

A family containing, beside the oranges and lemons (Citrus spp.), only 
one well-known tree, kamuning. 

Genus MURRAY A. 

M. exotica L. (PI. Ill, fig. 24.) EAMt^NiNG. 

A small tree, up to 26 centimeters in diameter, with a short and 
generally very irregular bole; re];>orted from: Bab., Bats., I. N., Cag., Isa., 
N. E., Pang., Zam., Bat, Pamp., Riz., Man., Batg., Tay., Cam., Min., Mas., 
Sam., Ley., Neg., Cota., Zambo, Pal.; probably found also in many other 
regions. 

Local names, — Everywhere known as ban&si, bana&si, bandti, or Ka- 
muning. 

Wood very hard; very heavy; sapwood 1 to 4 centimeters thick, light 
yellow, rather sharply marked off from heartwood; heartwood brown, with 
irregular lighter and darker streaks; grain straight or slightly crossed; 
texture extremely fine and dense, glossy; sapwood very similar to boxwood^ 
and heartwood reminding one of olivewood; seasons very slowly and with 
but little warping and splitting. Durability at least II; rarely if ever 
attacked by beetles. ^ i 
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Stmetwre. — Pith rays very fine; pores very small; soft tissue fonning 
numerous very fine but distinct concentric lines, often branching and run- 
ning together again; growth rings irregular, ill defined. 

Usee* — Tool handles; turned and carved articles; paper weights, paper 
knives, and other desk supplies; canes; wood type and woodcuts; inlaying; 
flutes and billiard cues (Puigdulles) ; a prime favorite for fine bolo hilts. 

Supply, — Very limited. 

Pricea, — On account of its small size and scarcity, kamuning is not 
regularly cut for any industry, and no sales are recorded. 

BmaSEEACEAE. 

[PUi famUy.] 

A family containing no tree of great importance in the lumber trade, 
but one genus, Canarium, that is found and is well known in practically 
every island and province and to which belongs the pili, and another genus, 
Garuga, that produces bogo, a very pretty, though rare, cabinet wood. 

Genus CANARIUM. 

A genus represented in the Philippines by more than 45 species, one or 
more of which are probably found in every province. 

C. luzonicum A. Gray. (PI. IV, fig. 25.*) PfiJ. 

A medium-sized tree, up to 60 centimeters in diameter; reported from: 
Cag., I. S., Isa., Abra, Pang., Bat., Riz., Lag., Tay., Cam., Alb., Sor., Min., 
Mas., Mar., Tic. 

Local names. — ^Antdng, anteng (Gag., Isa.) ; bakiUi (Abra) ; bakoog 
(I. S.) ; belis (Tay.) ; buldu (Pang.) ; pil&uai or pildui (Tay.) ; PfLi (N. E., 
Tar., Bat., Riz., Lag., Tay., Cam., Alb., Sor., Min., Mas., Tic) ; pagsahi- 
figin, s&hing, and similar forms (Bat.). 

In regions where pili nuts are large, abundant, and of good quality, 
forming a well-known food product, the tree is almost invariably known 
as pili; where the nuts are of poor quality or scarce, the tree is confused 
with the numerous other species of the genus. 

This same species also produces pili resin, the ^'Manila elemi^ of com- 
merce, used locally in medicine, for incense, and for calking, and exported 
to Europe in considerable quantities for the extraction of medicinal sub^ 
stances. 

Wood moderately hard; moderately heavy; sapwood small (2 to 8 centi- 
meters) whitish, turning gray in drying, not sharply marked off from 
heartwood; heartwood pale reddish brown; grain straight; texture fine, 
dense, glossy; seasons well, but is subject to attacks of ''shothole beetles"; 
rather easy to work. Durability IV. 

Structure, — Pith rays moderately broad, distinct, not numerous, some- 
times with scanty whitish deposits; pores small to medium, evenly scattered; 
soft tissue inconspicuous; growth rings inconspicuous, sometimes marked by 
a thin band of darker tissue. 

Uses, — ^Ties and paving blocks (treated) ; house posts (said to last 10 
to 15 years, if portion in ground is charred) ; cheap construction ; furniture; 
box lumber. 

Supply, — Limited. 

Prices, — Marketed only occasionally with miscellaneous lumber. 

^ This fiffure is from a specimen without specific determination ; the Btrueturs of all speeitf 
of the genns is practically identical. ^ j 
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C. vUlosum F.-Vill. PAGSAHff76iN. 

This is probably both the largest and most widely distributed species of 
the genus; a tree up to 100 centimeters or over in diameter; reported from: 
Gag., I. N., I. S,, Isa., Abra, Bont., Beng., N. V., Un., Pang., Zam., Bat., 
Riz., Lag., Batg., Tay., Min., Mas., Mar., Cebu, Neg., Zambo., Pal. 

Loeal Tiames, — ^An&nggi (Tay., Cam.) ; anting (Cag., I. S., Pang., Un., 
Zam.) ; br^a (Zambo.) ; dolit (Pang., Zam.) ; gir^t (Negrito, Cag.) ; 
milipfli ((]ebu); pagsdhing (Batg.); PAGSAHfi^iN (Bat.); palsaliigin 
(Mar.) ; patsaffi|in (Zam., Riz., Lag.) ; pisa (Abra) ; sdhing (Pal.) ; saong- 
8a6ngan (Cebu); sanai (Neg.); sulusaluiigan (Neg.). Most or all of 
these names are also frequently given for other species of the genus. 

The wood of this and all other species, as far as known, is very similar 
to pill, except that some seem to have CMumonly a rather darker brown 
heartwood. It is rarely marketed alone, coming to Manila only in mixed 
lots of medium-grade miscellaneous lumber, mostly as small dimension stuff, 
such as for studding, joists, and rafters, selling for ^40 to 9^ per M.; 
has also been cut for cheap railway ties. 

Genus GARUGA. 

A genus of three or four si>ecies of small to medium-sized trees produc- 
ing a very pretty red wood. The local names seem to be applied indif- 
ferently to all and are here given for the entire genus without regard to 
species. 

Local names, — ^Abilo' or gabilo' (Tag.) ; amtigis (N. E., Riz.) : bagulib&s 
(Min.) ; barrus (Cag.) ; bid (L S., Pang.) ; B6qo, biigo, or bugru (Tay., 
Batg., Mas., Occ. Neg., Cebu, Mis., Cota., Zambo., Sulu, Pal.) ; libds (Tay.) ; 
ligdson (Batg., Tay.); taling&nan (Zambo.); tumbarlla (Pal.). 

G. abUo Merr. B6go. 

A tree up to 100 centimeters in diameter, with a straight but not very 
long bole; reported from: Cag., I. S., N. E., Pang., Riz., Batg., Tay., Occ. 
Neg., Dav., Zambo. 

Wood moderately hard; heavy; sapwood large (4 to 8 centimeters), 
whitish, staining to dirty gray in drying, rather sharply marked off from 
heartwood; heartwood coppery red, sometimes with blackish streaks; when 
not streaky, looks exactly like amugis (Koordersiodendron pmnatum); 
grain generally straight; texture rather fine, smooth; easy to work. Dura- 
bility of heartwood probably fair, sapwood much subject to attack by 
beetles. 

Strtfjcture, — ^Pith rays moderately broad, irregrular in thickness and 
spacing, often bending very noticeably arotmd the pores; pores large, scat- 
tered, often partitioned, sometimes with dark, shiny deposits; soft tissue 
hardly noticeable. 

Uses, — ^Interior finish; furniture and cabinetwork. 

Supply 4 — ^Limited. 

Prices. — ^Not known in Manila market. 

G. clarkn Merr. 

A tree up to 80 centimeters in diameter; reported from: Mas., Pal.; 
wood practically identical with above. 

G. littoraXis Merr. 

A tree up to 70 centimeters in diameter; reported from: Min., Mas., 
Neg., Cota., Sulu, Pal.; wood practically identical with above. ^ , 
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Genus SANTIRIA. 

A genus of about five species, of which only one seems to be rather 
widely distributed, the others having been reported only from one or two 
localities each. 

S. nitida Merr. KAMfStL 

A medium-sized tree, up to 60 centimeters in diameter, straight and 
moderately tall; reported from: Bat, Lag., Tay., Min., Sib., Neg. 

Local names. — ^Alupdg-machfng (Bat.); b6go, gatiuum (Occ. Neg.); 
KAMiiS^i, kdrig (Bat.) ; lahi-UJii (Sur.) ; oris nga purau (I. N.) ; sambu- 
ludn (Occ. Neg.); s4yong (Cap.). 

Wood hard; heavy; sapwood small (2 to 8 centimeters), brownish white, 
not sharply marked off from heartwood; heartwood pale reddish brown; 
grain straight; texture fine, smooth; very similar in all respects to pili, 
but tougher and more difficult to work. Durability III, sapwood often 
attacked by beetles. 

Structure. — Pith rays fine to medium, numerous, indistinct; pores small, 
numerous, evenly scattered; soft tissue inconspicuous; growth rings, if 
present, very indistinct. 

Uses. — Ordinary construction; cheap furniture; ties and paving bloda 
(treated) . 

Supply. — Limited. 

Prices. — Rarely if ever marketed except with medium-grade miscellaneoiB 
lumber, selling at MO to MO per M. 

XSUAGEAX. 

[Gftlaatu fimlly.] 

A family containing a considerable number of timber trees, most of then 
neither very large nor abundant, but many of excellent quality and of 
beautiful coloring. The largest and most widely known tree of the fsnuly 
in the Philippines is calantas (Toona calantae), practically identical with 
both the Indian "toon'' and the "Spanish cedar" or "cigar-box wood". The 
woods have a very wide range of color and hardness, yellowish white, 
yellow, and various shades of red being commonest. A large part of aU 
the species of the family have very characteristic aromatic odors. 

Glenus AGLAIA. 

A genus of about 50 species ih the Philippines, many of them very widely 
distributed, but none reaching large size. Except for rather wide varia- 
tion in hardness and depth of color, the woods of the larger trees of the 
genus are very uniform in appearance and structure, so that a general 
description of the genus will give the principal characters of any species. 

Wood hard to very hard; heavy to very heavy; sapwood pinkish or pale 
red, clearly but not sharply distinguished from heartwood; heartwood pale 
red to deep coppery red ; grain often distinctly crossed and generally wavy, 
forming a regular diagonal wavy ribbon on radial sections; on tangential 
sections, an irregular, curly figure, marked with characteristic fine zigzag 
lines formed by cutting through wavy concentric belts of soft tissue; tex- 
ture fine, dense, taking a very smooth surface under sharp tools; seasons 
well; most species with a distinct, even pungent, aromatic odor resembling 
both cedar and camphor; the odor seems to be strongest and most lasting in 
tucang-calao (Aglaia elarkii) ; small drops of dear resin sometimes exude 
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from fresh Bpedmens of this and other species; rather difficult to work, the 
curly and wavy grain requiring a very sharp and fine-set plane to surface 
it "vrelL Durability at least II; heartwood rarely if ever attacked by 
termites, nor even sapwood by beetles. 

Structure. — Pith rays fine or very fine, but distinct; porbs small to 
medium, scattered, often choked with light colored tyloses; soft tissue in 
narrow rings or very small irregular patches about pores and forming 
numerous (about five to the millimeter of radius) , wavy, broken, branching 
and confluent, but roughly parallel concentric lines; growth rings absent or, 
if present, very irregrular in width and distinctness. 

C/ses. — ^There are few records of uses of the majority of the species of 
Aglaiat as they rarely come into the market except in occasional very small 
lots; they are well known locally in most regions for their strength and 
durability, being favorites for house posts, beams, window sills, windows, 
agricultund implements, etc. The only species well known commercially 
is tucang-calao; there is no doubt that, for beauty, strength and durability, 
the wood of most of the other species, when from sufficiently large trees, 
is equal to it. For tucang-calao the following uses are known: posts; 
ties; bridge and wharf building; beams, joists, rafters; flooring; sheathing 
and ceiling; fine furniture and cabinetwork; would make beautiful, strong, 
durable, and probably entirely moth-proof chests. 

The following species reach at least 30 centimeters in diameter and the 
character of their woods is known from authentic specimens. 

A. hadia Merr. 

A tree up to 50 centimeters in diameter; reported only from Cagayan; 
wood hard, heavy, dark red; odor not strong. 

ii. bicolor Merr. BatukanAg. 

A tree up to 100 centimeters in diameter; reported from: I. S., Pang., 
Riz., Cota., Bas. 

L^eal nam««w~Bakaldu (Pang.) ; basinau (Cota.) ; BatukanAg (I. S.) ; 
salamfngai (Riz.). 

Wood very hard and dense, very heavy; dark coppery red; equal to 
tucang-calao in beauty, hardness, strengrth, and durability. 

A. elarkH Merr. (PL IV, fig. 26.) TugAng-GAlao. 

A tree up to 85 centimeters in diameter; reported from: I. S., to Alb., 
Mas., Tab., Gebu. 

Local names. — ^Aldmag (Alb.); baltii (Pang.); batukan&g (I. S.) ; 
kanstilud (Alb.); kansuyud (Tab.); mak6pa or mak6panggubat (Cav., 
Batg.) ; saldani (Gebu) ; TucAng-GAlao (Tay., Gam., Alb., Mas.). 

The best-known commercial wood of the genus; bright coppery red, 
with beautiful diagonal, wavy, ribbon grain in radial section; odor very 
pronounced. 

Supply. — Limited; comes into Manila market occasionally in small lots 
from S. Luz. and Mas. 

Prices^ — One hundred and twenty pesos to n50 per M. 

A. dijfuea Merr. MalasAging. 

A tree up to 40 centimeters in diameter; reported from: Gag. to Tay.; 
Min., Bur., Ley., Zambo. 

Local names. — Agulasing (Isa.) ; ardfigen (I. S.) ; arupdg (Gag.) ; ddueng 
(Gag.); kanfwi (Riz.); magtaMgi (Ley.); MalasAging (Lag., Tay); 
maligdng (Zambo); salakfng-pul&' (Lag.). ^ i 
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Wood hard, heavy, dense, of finer texture and darker color than tucang- 
calao, but odor not so pronounced. 

A. elaeagnoides Benth. MATAMAT^ 

A tree u|> to 40 centimeters in diameter; reported from: Zambo., Bas., 

Malamaui, Sulu Arch., and Palawan, always with above name. 
Wood practically identical with malasaging (A. diffusa). 

A, everettii Merr. Bul6g. 

A tree up to 70 oefntimeters in diameter; reported from: Tay., Ley., Cebu, 
Neg., Tab., Sur., Bas. 

Local names, — ^Bubtia (Neg.) ; Bul6g (Neg., Tab.) ; bun^iUt (Cebu) ; 
lumbanau (Sur.); malasant61 (Cebu). 

Wood similar to tucang-calao, but somewhat lighter and softer and with 
less penetrating odor. 

A. harmsiema Perk. Mauitumsaga. 

A tree up to 60 centimeters in diameter; reported from: N. to S. Luz.; 
Min., Ley., Guim., Agus., Mis., Lan., Cota., Zambo., Bas. 

Local names. — Balinsiagdu (Pang.) ; batukanag (L S.) ; bayanti (Lag., 
Batg.) ; bayog (Guim.) ; daiamiras (Min.) ; hagason (Ley.) ; kaniwi-patl 
(Lag.) ; malas&ging (Ley., Tay.,) ; MalatumbAga (Bat.) ; mamonak (Zam- 
bo.) ; matamata (Sor.) ; mat&ng-uldng (Bat.); palatdngan (Cag., L S.); 
pili-pili (Cam.) ; salamuiigai (Batg.) ; sallapugud (I. S.) ; saplungan 
(Zambo.) ; tadiang-kalabau (Lag.) ; tanglling-bangohan (Bui.) ; tibungau 
(Cag.). 

Wood harder, denser, heavier, of finer terxture and darker color than 
tucang-calao, but odor not so strong. 

A. laevigata Merr. GisfHAN. 

A tree up to 40 centimefters in diameter; reported from N. Luz. to Bat 
and Riz., and from Min. 

Local namss, — Agai (Bat.) ; asat (Pang.) ; GisfHAN (N. E., Bui., and 
probably Riz. and Lag.); salngen (I. S., Pang.). 

One of the hardest, heaviest, densest, and finest woods of the genus; 
in general appearance much like tucang-calao, but much darker and with 
less odor. 

A. llanosiana C. DC. BayantI. 

A tree up to 35 centimeters in diameter; reported from: I. N., to Cam. 
and from Pal. 

Local names, — Balanti or Bayant! (Lag.) ; malatumb&ga (Bat) ; taba- 
taba (Cam.). Wood very similar to gisihan. 

A. luzoniensis Merr. & Rolfe* 

A tree up to 40 centimeters in diameter; reported from: N. Luz. to Alb.; 
Min., Sam., Neg., Sur., Din., Dav., Pal. 

Local names, — Bulog (Min.); gisok-gisok (Din.); kalamismis (Din.); 
lansones-gubat (Tay.) ; madiabug (Tay.) ; magsin6yo (Sur.) ; maragutau 
(Cag.); matamata (Alb.) ; sandand (Neg.); talldn (Cag.). Wood very 
similar to gisihan. 

^ The name kulinff-manuk is not recorded on any botanical collection of Aglaii l»sonM«M> 
it has been recorded from C. Lus. for varioaa apecleB of AgUiia not otherwiM well known, 
but commercial Bpeeimens of wood from the Lasuna de Bay reirion asree perfectly in color 
and texture with authentic specimens of this species. The same name is also sometimes P^^ 
to a yellow wood of this family, possibly a species of Dyso^ylum. /'^ ^ ^^T 
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A. multtfoUola Merr. KansClud. 

A trecf up to 50 centimeters in diameter; reported from: Ley., Cebu, 
Neir>f Ant, Bas. 

Local names, — Gupak (Cebu) ; KANSth^UD (Nog.) ; piMkau (Ley.) ; prob- 
ably also pikpik-u&k (Bas.). 

Wood very similar to tucang-calao, but lighter in color and with less 
odor. 

A. turezaninatvii C. DC. SALAiit^^l. 

A tree up to 36 centimeters in diameter; reported from: N. Luz. to i 
Cam.; Min., Iling, Tic, Guim., Zambo., Pal. 

Local names. — ^Ar&ngen (I. S.) ; bulog (Iling) ; magitlumb6i (Guim.) ; 
malatumbdga-babde (Bat.); matamatd (Tic); SALAMtifTi&i (Cav., Batg.). 

Wood very similar in appearance to tucang-calao, but of somewhat finer 
texture and with less pronotmced odor. 

Genus AMOORA. 

A genus of fiver or more species, but only one, kato, well known. The 
wood of the other species, as far as known, is very much lighter and softer, 
and the trees do not grow as larger. 

A. ahemiana Merr. (Plate IV, fig. 27.) EAto. 

A tall, straight tree up to llfi centimeters in diameter; reported from: 
Zam., Bat, Lag., Sam., Zambo. 

Local names, — EXto (Bat.); malatumbdga (Bat, Lag.), 

Wood hard; heavy; sapwood 2 centin^erters thick, light dull red, rather 
sharply marked off from heartwood; heartwood deep, dull wine red; grain 
straight; texture fairly fine, pores showing on longitudinal sections as long, 
light lines, being almost completely filled with tyloses; seasons well, at least 
in small dimensions; not difiicult to work. Durability II; erven sapwood 
rarely attacked by beetles. 

Structure. — Pith rays numerous, fine, distinct, often bending arotmd the 
pores; pores medium to large, numerous, evenly scattered, the majority 
completely choked with tyloses, the light color of the latter making them 
very conspicuous; soft tissue in thin rings about pores; no growth rings. 

Uses, — Posts; beams, joists, rafters; flooring; doors, windows, interior 
trim; furniture and cabinetwork; bridge, wharf, and other heavy construc- 
tion timber; ties; turned and shaped tool handles. 

Supply and prices, — ^Rare in Manila market and no sales recorded. 

Genus APHANOMYXIS. 

Beside salakin, here described, one or two other widely distributed species 
occur, but thery are not so well known. The woods seem to be identical. 
A few local names recorded for the other species are included in the list 
below. 

A. eummgiana Harms SalakIn. 

A tree up to 50 centimeters in diameter; reported from: N. V., Pang., 
Pamp., Bui., Bat, Riz., Lag., Batg., Tay., Cam.; other species, besides 
about this same region, also from: I. S., Cag., Abra, Min., Ley., Sur., Zambo., 
Pal. 

Local names, — Bungliu (Sur.) ; busenl6i (Abra) ; balukan&g (Batg.) ; 
dugarai (Pamp.) ; palat&figen (I. S.) ; SalajcIn (Lag.) ; palang-batii (Lag.). 



Digiti 



zed by Google 



134 

Wood hard; heavy; sap wood about 5 centimeters thick, pale red, sharply 
marked off from heartwood, but line of demarcation irregular, i. e., not 
following the growth rings; heartwood rich red, like a dark grade of cigar 
box cedar; grain straight or slightly crossed; texture fine, smooth, glossy; 
general appearance similar to that of tucang-calao and other species of 
Aglaia; faint, pleasant odor; seasons well; easy to work and takes a 
beautiful surface under sharp tools. Durability probably at least III; even 
■apwood rarely attacked by beetles. 

Structure. — Pith rays numerous, fine, but fairly distinct; pores small to 
'medium; soft tissue in numerous, wavy, sometimes branching, concentric 
lines; in structure, as wefll as in texture and color, resembling the Aglaias, 

Uses, supply, and prices. — Little or nothing is recorded of uses; where 
cut, it is probably confused with the Aglaias and put to the same uses 
(see p. 131), for which, froni its beauty of color and texture, hardness and 
resistance to insects, it is equally as good. 

Genus AZADIRACHTA. 
A. integrifoUola Merr. Mar^nggo. 

(Bird's-eye calantas or curly calantas.) 

A tree up to 100 centimeters or more in diameter; herbarium specimens 
of this tree have been collected only from Masbate and Palawan, but it 
is possible that a part of the "curly" and "bird's-eye calantas," etc., of 
Zamboanga, Basilan Island, and perhaps other parts of Mindanao, is fur- 
nished by this or some other closely allied species. The only local names 
recorded are: Calantas (Min.) ; Mar^Ingcm) (Pal.). 

Wood on the average slightly harder and heavier than calantas (To(nut 
spp.) ; sapwood 8 to 5 centimeters thick, pale red, not quite sharply marked 
off from heartwood; heartwood slightly darker red than average calantas; 
often with conspicuous darker figure formed by dense outer belt of each 
growth ring; also often with numerous small knots (from less than one-half 
to two centimeters in diameter), in occasional pieces so numerous and reg- 
ularly arranged in diagonal rows as to remind one of the tufts or buttons 
in leather upholstery; odor said to be quite distinct in fresh wood, but dis- 
appearing almost completely in seasoning; seasons well, except that knots, 
though otherwise sound, almost invariably check radially; very easy to 
work. Durability apparently as good as calantas. 

Structure. — Pith rays fine, but distinct; pores medium sized, very ir- 
regularly distributed, in some dense belts very few, in other parts very 
numerous, yet not constituting a regular ring-porous structure; some single, 
some in short radial strings, others in small irregular clusters and stiO 
others tending to form tangcmtial lines; many with dark glistening deposits, 
which also make the pores conspicuously darker than in calantas in 
longitudinal sections; soft tissue in thin rings about pores, or small, ir- 
regular patches about groups of pores, and also forming conspicuous con- 
centric lines very variable in thickness and spacing; growth rings very 
erratic, sometimes marked by conspicuous belts of dark, very dense tissue, 
sometimes over considerable areas very ill defined or almost absent. 

Uses. — ^AU uses of calantas, except high grade cigar boxes, for which 
it has not the requisite odor. 

Supply. — In Zamboanga, Basilan and Palawan appears to be more abund- 
ant than calantas. 

Prices. — Somewhat lower than calantas. 
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Genua DYSOXYLUM. 

A genus of about 25 species in the Philippines, the wood of only a few of 
which is fairly well known; many species widely distributed, but always 
scattered; trees of medium height, straight, rarely exceeding 60 centimeters 
in diameter. 

D. decandnim Merr. AgXbu. 

A tree up to 90 centimeters in diameter; reported from: N. Luz., to 
Cam., Min., Mas., Neg., Day., Lan., Zambo., Bas. 

Local names. — AgAbu (Pamp.) ; bagulibds (Bas.) ; bohdue (Min.) ; bun- 
tugon (Gam.) ; igfu (Batg.) ; malaaduas (Occ. Neg.) ; paluahan (Neg.) ; 
pamatdgefn (Gag.); tadi&ng-kalabdu (Lag.); taming-t&ming (Bas.). 

Wood hard; moderately heavy; sapwood 2 to 3 centimeters thick, light 
yellow, rather sharply marked off from heartwood, but line of demarcation 
irregular, i. e., not following growth rings; heartwood light yellow when 
fresh, turning to light yellowish brown, the color shading gradually from 
the lighter inner ed^ to the darker outer edge of each growth ring; 
grain commonly wavy, giving beautiful "changeable silk" effects; texture 
fine, dense, smooth; distinct, characteristic odor, when fresh reminding one 
of sandal wood; the odor soon disappears superficially, but is again per- 
ceptible on merely scraping the surface; seasons well; works easUy. Dur- 
ability at least II; even sapwood rarely attacked by beetles. 

Agaru is very similar in general appearance and mechanical properties 
to the satinwood (Chloroxylon 8wietenia) of India. 

Structure^ — Pith rays numerous, fine, distinct; pores small, evenly scat- 
tered, becoming scarcer toward outer edge of ring; soft tissue in very 
small patches about pores and forming a conspicuous, narrow, wavy, light- 
colored line at the end of the growth ring; width of growth rings very 
variable, from 1.5 to 10 millimeters. 

Uaes^ — Posts; beams; joists and rafters; ties; flooring; window sills; 
windows; doors; furniture and cabinetwork; tool handles; a wood which, 
on account of its beauty of texture, color, and insect-proof qualities should 
be more used for fine cabinetwork; would make beautiful moth-proof 
chests. 

Supply and prices. — Found only rarely in the lumber market, but during 
recent years several thousands of hewn ties from the Sulu Archipelago 
have been brought to ManUa and sold at prices ranging from n.50 to ^1.75 
per tie. 

D. euphlehium Merr. MiAo. 

A tree up to 50 centimeters or more in diameter; reported only from 
Laguna and Negros, but commercial material from such widely separated 
points as Gavite, southern Tayabas and Gotabato indicates that either the 
same or some very closely allied species is more widely distributed than the 
botanical collections show. 

Local names. — Euling-b&bui (Lag.); MiXo, paluahan (Neg.). 

Wood hard; moderately heavy; sapwood and heartwood scarcely distin- 
guishable, almost white when fresh, turning somewhat yellowish with age, 
grain straight or somewhat crossed, texture fine; disagreeable odor when 
fresh, similar to that of batino (Alstonia macrophylla) ; seasons well; 
easy to work. Durability III, or better. 

Structure. — Pith rays numerous, fine, rather indistinct; pores few, small, 
scattered; soft tissue in numerous, wavy, branching, concentric lines, by far 
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the most conspicuous featurer in cross section; growth rings marked by a 
more or less distinct, narrow band of denscir, darker tissue. 

Uses, — -Locally used for house construction; in trade schools for carved 
and turned articles and cabinetwork. 

Supply and prices. — Even scarcer than agaru in the Manila market; 
price would probably not exceed ^126 per M. for occasional small lots. 

D, turczanimmii C. DC. KayAtau. 

A tree up to 80 centimeters in diameter; reported from: N. Luz. to 
Cam., Min.y Mar., Pol., Ley., Ho., Zambo., Pal. 

LoccU names. — Adupar (Cag.) ; agdru (Pang.) ; bungl6i (Do.) ; gatAtan 
(Cag.) ; KayAtau (Pal., Bus.,) ; kuling-manuk (Lag.) ; lasdna (Ley.) ; 
nAkabongl6 (Cam.); pupuut (I. S.). 

Wood in all respects very similar to agaru, though perhaps of slightly 
coarser texture and with less pronounced odor even when fresh. Unknown 
in Manila market. 

Gtenus SANDORICUM. 

S. koetjape Merr. (S. indieum Cav.). (PL IV, fig. 28.) Sant6l. 

A tree up to 70 centimeters or more in diameter; very widely distributed 
and one of the best-known trees in the Archipelago as, besides being native 
in most islands, it has been cultivated in many regions since pr^istoric 
times for its fruit. No other name than the above is recorded. 

Wood soft; light, specific gravity about 0.576; sapwood extremely variable 
in thickness, pale red, sometimes with pinkish or violet tinge; heartwood 
irregular in outline, only slightly darker than sapwood; grain straight; 
texture fine, smooth; faint, camphor-like odor; seasons well; very easy to 
work. Durability III; very rarely attacked by beetles. 

Structure. — Pith rays fine, moderately thick; pores few, medium sized, 
often partitioned, scattered singly or in groups of 3 or 4; soft tissue in 
thin rings about pores and in rather irregularly spaced narrow concentric 
lines containing numerous pores, which probably mark growth rings; growth 
rings not otherwise marked. 

Uses. — ^Next to the batidulins and lanete, santol is the favorite for 
carving and sculpture, especially of sacred images; also hat maker's blocki; 
used locally for house posts and light framing; ceilings; household im- 
plements; furniture and cabinetwork. 

Supply and prices. — Not found in the market except an occasional piece 
among logs rafted or shipped to Manila, or among the miscellaneous lumber 
of the larger operators; the sculptors buy logs or short bolts, generally 
from cultivated trees in or near towns, at prices probably not exceeding 
^10 to W6 per cubic meter. 

S. vidalii Merr. (PI. IV, fig. 29.) Malasant6l. 

A tree up to 90 centimeters in diameter; reported from: N. V., Tar., 
Zam., Bat., Riz., Lag., Tay., Cam., Min., Sam., Neg., Mis., Cota., Zambo. 

Local names. — Bagosant61 (Riz.); biot (N. V.); magsant61 (Zam.); 
malabobonau (Sam.); malaramb6 (Riz.); Malasant6l (Bat, Riz., Lag-i 
Tay., Cam.). 

Wood practically identical with santol and fit for all the same uses; 
the sculptors seem not even to know of it, though they could probably 
often get larger and straighter logs from it than from the cultivated santol 
trees; it has been cut for cheap export railway ties; otherwise, rarely 
found in the market except among miscellaneous lumber. 
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Genus TOONA. 

A genus of tall, straight trees of three species, of which only one, T. 
ecUantas, is widely distributed. There is no doubt that practically all 
of the calantas lumber is derived from this one species, except that from 
Palawan, Zamboanga and perhaps other parts of Mindanao. Certainly 
some of the lumber called calantas in this region is from the tree known 
as curly or bird's-eye calantas (Mar&nggo, Azctdircuskta integrifoUola) , 
while certain specimens seem to indicate that there exists there also some 
other, not yet botanically known species of one genus or the other. 

T. calantas Merr. & Rolfe (PI. IV, fig. 30.) CalantjLs. 

A tree up to 160 centimeters in diameter; reported from: I. S., Cag., 
Isa., Mtn., N. V., N. E., Pang., Zam., Bat, Lag., Tay., Cam., Alb., Sor., 
Min., Ley., Cebu, Neg., Zambo., Bas., Pal. 

Local names. — ^Anipla (Bats.) ; bantfnen (Mtn., N. V.) ; daniggi (Cag., 
Isa.) ; danupr& (I. N.) ; kantifigen (I. N., Zam.) ; CalantAs (Mtn., Pang., 
Bat., Lag., Tay., Min., Bas., Pal.) ; lanipgi' (Cam., Alb., Sor., Sam., Ley., 
Cebu, Neg.). 

Wood soft; light, specific gravity 0.488 (Foxworthy), 0.406 (Puigdulles) ; 
sapwood small, pale red, rather sharply marked off from heartwood; heart- 
wood light to very dark red, but most frequently of the color of average 
Spanish cedar {Cedrela odorata) ; grain generally very straight; texture 
fine or moderately coarse, smooth; strong and lasting odor exactly like 
Spanish cedar; seasons well, except that thick planks are liable to internal 
checking if not carefully seasoned; very easy to work. Durability II; 
heartwood practically never attacked by insects when seasoned, though 
living trees are sometimes attacked by borers. 

StriLcture. — Pith rays fine, distinct; as a rule, conspicuously ring- 
porous, inner part of ring containing numerous large pores which gradually 
or abruptly become much fewer and smaller toward outer part; in some 
specimens the ring-porous character is somewhat obscured by pores being 
fewer and more evenly scattered; scanty dark reddish deposits in pores; 
soft tissue inconspicuous, except in porous belt at beginning of growth 
ring; growth rings not otherwise marked by difference of color. 

Uses. — The only native wood used in Manila for high-grade cigar boxes; 
also the only wood used by a local factory for piano cases and all internal 
parts of pianos except the (imported) mechanism; a favorite, on account 
of its lightness, ease of working and durability, for dugout canoes; also 
sheathing and ceiling, carving and sculpture; paddles and light oars; 
automobile mud guards; wardrobes and clothes chests; boats and small 
launches; ship's cabin finish. 

Supply, — Though widely distributed and well known, calantas is nowhere 
abundant; the supply in Manila is probably rarely equal to the demand. 

Prices, — One hundred and forty pesos to 1^180 per M. 

r. fehrifuga Harms 

A tree up to 80 centimeters in diameter; reported only from Zambales 
and Mindoro. 

r. paueijuga Merr. 

A small tree, reported only from Leyte. 
The wood of these two is calantas. 
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Genus XYLOOARPUS. 

A genus of three or four species in the Philippines, of which two only 
are well known, piagao and tabigi; practically the only difference between 
these two is in the color. The "African mahogany" from German East 
Africa belongs to this genus. 

Wood moderately hard; moderately heavy; aapwood small, whitish; 
heartwood light red (tabigi) to deep wine color (piagao) ; grain straight 
or slightly crossed; texture fine, glossy; seasons very well, shrinking little 
and checldng or warping hardly at all; works easily. Durability II; rarely, 
if ever, attacked by beetles. 

Structure. — Pith rays numerous, fine, regular; pores few, small, evenly 
scattered; soft tissue inconspicuous except for a fine, distinct line at end 
of growth ring; rings not otherwise much differentiated in color or density; 
ripple marks present in all longitudinal sections. 

Uses. — Poles; ties; posts; beams, joists, rafters; doors; flooring; all 
interior finish; high-grade furniture and cabinetwork; among the best and 
most beautiful cabinet woods in the Islands. 

Supply. — ^Limited, as trees are generally scattered, but in one small 
mangrove swamp area in Agusan about 27 per cent of the total stand is 
tabigi. 

Prices. — Railroad ties of piagao sell with other second-class ties at about 
n.25; lumber rarely comes into market except mixed with better grades of 
red lauan; if carefully kept apart, it should bring better prices than the 
best lauans, especially for export. 

X. ffranatum Keen. (PI. IV, fig. 31.) PugAo. 

A tree of the mangrove swamps, up to 65 centimeters in diameter, but 
straighter and sounder than tabigi; reported from: Bat., Tay., Min., Neg^ 
Sib., Guim., Mis., Cota., Zambo., Pal., and Pangutaran; probably found in 
all mangrove swamp areas. 

Local names* — ^Lagut-iit (Guim.) ; nfgi (Tay., Pal.) ; tabfgi or tibfgi 
(Min.); piadak (Pal.); PiagXo (Min., Neg., Guim., Cota., Zambo.); pn- 
3nig&u (Tic); sangkuyung (Zambo., Sulu Arch.). 

X. ohovatus A. Juss. TabIgl 

A tree up to 100 centimeters in diameter; reported from: Gag., Tay., PaL, 

Cam., Sor., Min., Mas., Mar., Ley., Cebu, Neg., Ilo., Sur., Din., Agus., Mis.* 

Lan., Cota., Zambo., Bas., Cul., Pal.; probably found in all mangrove 

swamp areas. 

Local names. — Kulimbdning (Cul.) ; luban&yong (Cag.) ; nfgi (Tay<^ 

Cam., Min., Cul., Pal.); piag&u (Mas., Zambo.); pulit (Bas.); TABfei 

(Tay., Cam., Sor., Mas., Mar., Neg., Cebu, Ilo., Guim., Din., Agus., Lan., 

Cota., Zambo., Pal.). 

EtrPHDEBIACSAE. 

[Binonsa family.] 

A very large family, but containing few timber trees of any importance 
in the lumber trade. The only large tree that is very widely distributed 
is tuai; the various species of Cyclosiemon are very widely distributed and 
furnish wood which, though not durable when exposed, is useful for all 
sorts of interior work; while two other woods, lumbang and gubas, are 
among the best in the Islands for matches and match-box veneers. 

The woods of this family vary widely in weight, color, and hardness; in 



Digiti 



zed by Google 



189 

stroctare certain common features are foipid in a great many species. 
The pores are generally few, scattered, and small or medium sized; pith 
rays generally fine and numerous; soft tissue very often forming numerous 
more or less distinct, sometimes interrupted, sometimes continous concentric 
lines. 

Genus ALEURITES. 

Two species in the Philippines, with wood practically identical. 

Wood light; soft; whitish, staining to gray, or light brown; no distinct 
aapwood and heartwood; grain straight; texture rather coarse. Durability 
poor. 

Strueiure. — Pith TtLjs numerous, fine, indistinct; pores numerous, small 
to medium, scattered or in short radial strings; soft tissue inconspicuous, 
in numerous, indistinct, interrupted concentric lines; no growth rings. 

Uses. — ^Wooden shoes, matches. 

Supply. — ^Limited. 

Prices, — ^Not marketed except perhaps occasionally with miscellaneous 
lumber and in the shape of match logs, for which the manufacturers pay 
about M per cubic meter. 

A. mohtecana WiUd. LumbAno. 

A tree up to 160 centimeters in diameter, with a short but r^rular bole; 
reported from: Riz., Lag., Cav., Batg., Mis., Dav., Lan., Zambo., Pal. 

Local names^ — ^Biiu (Mindanao); LumbAng (Riz., Lag., Batg.); lum- 
btog-batfi (Cav.) ; the ^candle-nut tree." 

A. trisperma Blco. BalukanAd. 
A tree similar to the preceding; reported from: Riz., Cav., Lag., Batg., 

Tay., Cam., Neg., Day. 

Local names. — Bagilumbdng (Lag., Tay.) ; BalukakAd, balukandg, banu- 
kaUd, or lumbdng-banukaldd (Cav., Lag.) ; lumb&ng-gubat (Cav., Batg.) ; 
tan'ag-laldki (Riz.). 

Genus BISCHOFIA. 

B. iavanica BL (PI. IV, fig. 32.) TuAi. 
A tall, straight tree, up to 160 centimeters in diameter; reported from: 

I. N., Gag., Abra, Bont, Beng., N. V., N. E., Un., Tar., Bat., Riz., Lag., 
Cav., Batg., Tay., Gam., Alb., Min., Mas., Sam., Cebu, Neg., Camig., Agus., 
Lan., Day., Pal. 

Local Tiames. — ^Apdlang, ayuni (Bat) ; bagnd (Bat.) ; du6g (I. N., Tar.) ; 
kanar^ (Un.) ; maladlsai, mandos (Agus.) ; sumuandud (Day.) ; toob 
(Tay.); t6og (Tay., Cam., Tab., Min., Sam., Neg.); tu&' (Riz., Lag.); 
TuAf (Bat, Cay., Alb., Min.) ; tu6u (Min.) ; tuel (Abra) ; tuol (Ifug.) ; 
tuwe (Lep.). 

Wood moderately hard; heayy; sapwood light cream color to reddish 
brown, 2 to 4 centimeters thick, not quite sharply marked off from heart- 
wood; heartwood dark reddish brown with purplish tinge; grain straight 
or somewhat crossed; texture coarse, rough, dull; decided odor of yinegar 
when fresh; checks and warps badly if not seasoned yery carefully; fairly 
easy to work. Durability said to be excellent underground; otherwise III. 

Structure. — Pith rays fine, numerous, indistinct, pores small to moder- 
ately large, numerous, scattered or in radial lines of 8 or 4; soft tissue in 
smidl, irr^rular patches about pores, and numerous, fine, indistinct cross- 
lines between rays; occasional whitish deposits in pores and pith rays; 
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fin^owth rings in young trees qnarked by ill-defined belts of porous tissue, 
in old trees hardly noticeable. 

Uses. — ^Posts above stumps; beams, joists, raftws; flooring; foundation 
piling; recommended for treated ties, mine timbers and paving blocks. 

Swpply and prices. — Not marketed separately as a rule, but sometimes 
substituted, fraudulently or ignorantly, for betis and other heavy dark red 
woods;, otherwise sold with heavier miscellaneous lumber, selling at F50 
to ^70 per M. 

Genus CYCLOSTEMON. 

A genus of 20 or more species in the Philippines; trees reaching ordi- 
narily about 60 centimeters in diameter, occasional specimens considerably 
larger, one on record of 175 centimeters; straight and moderately tall; 
very widely distributed, but scattered; apparently most abundant in parts 
of Mindanao. 

Wood of all species practically identical; hard; heavy; sapwood and 
uncolored heartwood almost indistinguishable, creamy yellow when fresh, 
often turning in seasoning to various mottled grays and light browns; 
colored heartwood rare, small, irregular in outline, curiously mottled in 
brown, greenish brown and black, resembling specimens of streaky casiagon 
{Diospyros spp.) ; g^rain very straight; texture fine, dense, very smooth; 
seasons badly iii log, staining considerably and splitting very deeply at 
ends, but if sawn while fresh and carefully stacked, seasons with little 
staining and checking; not hard to saw and, for a hard wood, rather easy 
to shape and surface. Durability III, but not attacked by beetles. 

Structure. — ^Pith rays numerous, crooked, fine but distinct; pores small 
to medium, evenly scattered or with a slight tendency to form short radial 
rows; soft tissue in t^in rings about pores and in numerous, irregular, short 
transverse lines between rays, of same width, color and spacing as rays 
and forming a fine, square-meshed, lace-like pattern with them; growth 
rings indistinct or marked by a narrow belt of dark, dense tissue. 

Uses. — Posts above stumps; beams, joists, rafters; flooring; interior 
finish, moldings, etc.; furniture and cabinetwork; rice mortars and pestles; 
turnery; would make an excellent paving block if treated. 

Supply. — Scant; little appreciated for construction on account of lack 
of durability under severe conditions and so not cut by small loggers; in 
large operations included with ''miscellaneous;" small lots from central 
or southern Luzon sometimes found in market with the name tinaan-pantai; 
in Mindanao mills the names magataru and banaui are best known. 

Prices, — ^Generally sold with miscellaneous lumber, but good boards for 
flooring, etc., sell as high as MOO or over per M. 

The local names are very loosely applied and the following is a list of 
all local names recorded for the whole genus : 

Local names. — Agulaslng, gulaslng (Cag.) ; apalang (Tay.) ; bagataru 
(Gam.) ; balikbikan (Bat., Batg.) ; BanAui (Cota., Zambo., Bas.) ; batinong- 
ddgat (Tay., Cam.); Bato-bat6 (Min., Cuyo, Pal.); bokb6k (Tay.); buti- 
g&u (Neg.); butfg-bdbui (Riz.) ; BuTONG-MANt^K (Bat., Gam., Min.): 
dam61 (Sam.); daginglran, dangfran (Cag.); gakakan (Gag.); girigitik 
(Sor.); gulipapa (Cag.); hinlap-bagi6 (Sam.); kau&l (Negrito of Cag.): 
lumak&u (Cam.) ; lunas (Lag.) ; magapisa (Cota.) ; magataru (Mis., Cota.) ; 
malitambing (Sor.) ; mangh&s (Taw.) ; margab61o (Lag.) ; marimio 
(Agus.) ; matobat6 (Mas.) ; flgarosangis (I. S.) ; onaslum (Neg.) ; paii|ardi- 
sen (Pang.) ; pangapaktulen (Gag.) ; pangardngin (Bat.) ; pasakl&k (Un.); 
puguran (Min.) ; putian (Min.) ; putfg (Zambo.) ; talang-id6ng (Tay.) ; 
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talimorong (Pamp., Bat.) ; taltil6ng (Tay.) ; tan^sang-bagio (Tay.) ; tara- 
dik (Cota.) ; tayumt^yum (Bat.) ; TinAan-pantAi (Tay., Cam.) ; tingkal 
(Zambo.); tombong-uik (Pal.). 

The following are the largest and most widely distributed species of 
Cyclosteman: 

C. bardenii Merr. TinjUn-pantJj. 

A tree up to 95 centimeters in diameter; reported from Cag., N. E., 
Pamp., Bat., Tay., Min., Sam., Ley., Cap., Sur. 

C grandif olios C. B. Rob. BanAui. 

A tree up to 40 centimeters or more in diameter; reported from Cota., 
2jambo., Bas. 

C littaralis C. B. Rob. Batobai^. 

A tree up to 175 centimeters in diameter; reported from: Cag., Un., Bat., 
Lag., Cam., Zambo., Pal. 

C. mieraphyUus Merr. BuTONQ-MANt)K. 

A tree up to 75 centimeters in diameter; reported from: Cag., Pang., 
Bat., Lag., Tay., Cam., Min., Mas., Agus., Zambo. 

Genus ENDOSPERMUM. 
E. peltatum Merr. Gt^BAS. 

A moderately tall, straight tree, up to 75 centimeters in diameter; 
reported from Beng., Bat., Riz., Lag., Tay., Cam., Alb., Sor., Min. 

Local names. — ^Bilu^nf (Cam., Alb., Sor.,) ; blnu&ng (Bat., Riz.) ; 
binunga (Bat.); buludng (Min); ginabang (Beng.); Gt^BAS (Lag.); in- 
diing (Lag.); kaMkoi (Bat); malasab6n (Lag.). 

Wood light; soft; no distinct sapwood and heartwood; nearly white, 
taming straw color on exposure, but often staining to light gray if not 
seasoned quickly; grain very straight, pores showing as long, scattered 
brownish lines; teicture fairly fine, smooth, but not glossy; seasons very 
well, except for staining; very easy to work. . Durability IV, but not often 
attacked by insects. 

Structure, — Pith rays fine, distinct, irregularly spaced; pores medium 
sized, few, scattered singly or in radial rows of 2 to 4 or 5 ; soft tissue form- 
ing very regular, somewhat wavy concentric lines about one fourth milli- 
meter apart; no growth rings. 

^se^.^Match and match-box veneer; wooden shoes; used, on account 
of its straight grain and ease of working, for sticks of cheap umbrellas 
in one Manila factory. 

Supply, — Limited. 

Prices. — Marketed with cheap miscellaneous lumber, or as match logs, 
which bring about W per cubic meter. 

CJenus SECURINEGA. 
S, flexuosa Muell.-Arg. AnisiJLo. 

A tree up to 50 centimeters or more in diameter, with a short and often 
irregular bole; reported from: Tay., Cam., Sor., Sam., Ley., Cebu, Neg., 
Camig., Sur., Agus., But., Mis., Dav. 

Local names. — ^Amisl&g or hamisUg (Cam., Alb., Sor.) ; AnisULo (Sam., 
Neg., Agus., Sur.); cacao-cac&o (Cam.); mal4ngau (Agus.); tras (Cota.). 

Wood moderately heavy; moderately hard; sapwood small (1 to 2 centi- 
meters), scarcely distinguishable in color; heartwood reddish brown with 
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irregular darker streaks; grain straight; texture fine, dense smooth; liable 
to warp somewhat if not carefully seasoned, otherwise seasons well; rather 
easy to work. Durability probably at least III, not attacked by beetles. 

Structure. — Pith rays numerous, 3 to 8 very fine ones between every 
two fine ones; pores numerous, small, very evenly distributed singly, or in 
radial rows of 2 to 6; soft tissue hardly visible; growth rings faintly ia- 
dicated by lighter and darker belts. 

U8e8. — House posts; joists and rafters; agricultural implements; tool 
handles. 

Supply, — Scarce, but well and favorably known wherever it occurs. 

Pricea. — Not regularly marketed; if an occasional log is sawn, would 
be sold with miscellaneous lumber. 

AHACASDIACSAS. 

[Bunco fomOy.] 

A large family furnishing a number of very different woods, but none 
of great importance, partly because the trees are scattered or comparatively 
small, partly because many of the woods lack either strength or durabilify. 
Several, however, are very good for interior work. 

Genua BUCHANANIA. 

A genus of six or more species of small to medium sized trees with a 
straight bole having a maximum reported diameter of 70 centimeters. 
One or more species are found in probably every province. The wood of 
all species is practically identical; the same local names are applied to all 
indifferently and are here given for the whole genus without r^^d to 
species. 

luoeal names. — ^Alitagt&g (Cam.) ; anagds (Tic) ; an&m (Bis.) ; anan 
Min., GuinL) ; anteng (I. N.) ; amugis or hamugis (Alb.) ; ar&ngas (I. N., 
N. E.); ar&iiges (Cag.) ; bagulibds (Min.); baldiiga (Guim.) ; balaydhot, 
balibud (Tag.) ; balig6hot, baliohod (Tay., Cam.) ; BalinghAsay (Bat, 
Tar., Lag., N. E.) ; balitangt&ng (Lag., Tay.); bangkalduang (Tag.); 
basiikan (Mindoro) ; boroan, buhfan (Pang.) ; butubutti (Cebu) ; dilaan 
(Zam.); gaiiga (Cag.); hupong-hidpong (Bkl.) ; kamting (Cag., Zam.); 
kanteng (Abra) ; karantdng (PaL) ; kokatm6n (Sur.) ; lig&s (Cam.); 
lingabunu (Bas.) ; maguli6k (Tay.) ; malabalunu or manbalunu (Zambo.) ; 
malalig&s (Tay.) ; maiigidn (Lan.) ; palangkom6g, paleng, pappagan 
(Cag.) ; palinlin, pamilfn (Zam.) ; pdo (Pang.) ; pusoptiso (Min.) ; lingas 
(Pang.); riiigas ( L N.) ; ruiigus (Cag.); sambrit (Cag.); tagangting 
(Mas., Tic.) ; ti6k (Tay.) ; uyok (Beng.). 

The best known species is: 

B. arhiyreseene Bl. BaunghAsay. 

Wood moderately heavy; soft to moderately hard; sapwood large, pink- 
ish white, not always sharply marked off from heartwood; heartwood pink 
to light reddish brown; texture rather fine and even; grain straight, but 
frequently with numerous small knots; seasons well and works very easily. 
Durability IV; sapwood often attacked by beetles. 

Structure, — ^Pith rays fine, indistinct, brighter red than hard tissue; 
pores small to moderately large, scattered; soft tissue same color as pitii 
rays, forming small patches about pores. Structure as a whole similar to 
amugis, but lighter in color and less dense. Growth rings, if present, not 
sharply defined. 

Usee, — Light construction; flooring; interior finish; house posts above 



143 

fltmnps; joists and rafters; furniture; household implements; musical in- 
struments (necks); cheap cigar boxes; dry measures; boxes. 

Supply and pricee, — Scant; comes into Manila in occasional small lots; 
larger operators mix it witii miscellaneous lumber; sometimes sold as 
amugiSy but otherwise would not bring more than ^40 to MO per M. 

Genus DRACONTOMELUM. 

Three speciesi of which one, dao, is very well known, though the wood 
is comparatively little used; lamio is less well known and only used locally 
or, in large lumber operations, sawn with miscellaneous stuff, while the 
third, D, edule Merr., has been reported only from Palawan and its wood 
is unknown. 

Z>. cumingianum Baill. Lami6. 

A tall, straight tree, up to 60 centimeters or more in diameter reported 
from: Bui., Bat., Riz., Lag., Batg., Tay., Cam., Sor., Sam., Tab., Gota. 

Local nameB4 — ^Adu&s (Riz.); alauihau or halauihau (S. Luz., Sam., 
Ley.); bili-bfli (Tab.); bi6 (Pang.); Lami6 (Bui., Bat, Riz., Lag.). 

Wood in all respects similar to following, but slightly softer and lighter 
in weight and color. If brought to Manila market, sold with miscellaneous 
lumber and used for cheap construction, etc. 

D. dao Merr. & Rolfe Dao. 

A tall tree, up to 100 centimeters or more in diameter; when in open 
sitoations the bole is often crooked, in the forest generally straight, but 
always with enormous thin buttresses, sometimes up to 6 or 8 meters in 
height; reported from: Gag., Bat., Riz., Lag., Tay., Gam., Sor., Min., Sam., 
Ley., Mas., Neg., Agus., Dav., Gota., Zambo., Pal. 

Local names. — Batdan (Bis.) ; Da6' (Bat., Riz., Lag., Tay., Gam., Sor., 
Min., Mas., Sam., Ley., Neg., Gota., Zambo., Pal.) ; hab&s (Agus.) ; ham&rak 
(N. Luz.>; kiakia (Ley.); lupigi (Gag.); makad&eg (L N.) ; mamakau 
(Day.); niakau (Agus., Gota.); malalyau (Tay.). 

Wood moderately hard; moderately heavy; sap wood very large, light 
colored with pinkish or brownish tinge, rather sharply distinguished from 
heartwood; heartwood brownish or greenish gray, with irregular dark 
brown or almost black streaks; texture fairly fine; grain straight; liable 
to warp if not carefully seasoned; not difficult to work and takes a beau- 
tiful polish. Durability III or better; heartwood rarely attacked by insects. 

Structure. — Pith rays fine, light colored, distinct; pores moderately large 
or large, scattered singly or in groups of 2 or 3, with dark glistening 
deposits; soft tissue in very thin rings about pores; growth rings, if " 
present at all, very indistinct. 

Usee. — Posts above stumps; beams, joists, rafters; flooring, sheathing, 
ceiling; door panels; interior finish; furniture and cabinetwork; dugout 
canoes; from the buttress roots solid cartwheels, washbowls, and round 
and rectangular tables are made. 

Supply. — Scant; rarely brought to Manila market. 

Prices. — Occasional lots of good boards for flooring or other structural 
material bring from MO to MOO per M. 

Genus KOORDERSIODENDRON. 

K. pmnatum Merr. (PI. V, fig. 83.) AmCgis. 

A tall straight tree, up to 100 centimeters in diameter; reported from 

almost every island and province in the Archipelago. ^ . _€ 
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Local names. — AMt^Gls, ambugris and m^gis (BuL, Bat., Riz., Lag^ Tay., 
Cam., Alb., Sor., Min., Mas., Mar., Zambo., Pal) ; bangkahdsi, bangkalari, 
(I. S.); dan^la (Tag.); gagil (Zambo.); kalum&nog (Bis.); kantingen 
(Un.) ; karogk6g (Bkl.) ; lakolako (Bis.) ; magalibds (Zambo.) ; magu- 
yabud (Sam.); marasantog (N. Luz.) ; sambalag4n, sambulauan (Bis.); 
sarga (I. S.) ; talig&an (I. N.) ; twi (Neg.) ; 6ris, uris (I. N.) ; urisan 
(Cag.). 

Moderately hard to hard; moderately heavy to heavy; sapwood 3 to 5 
centimeters tiiick, pale dull red, rather sharply marked off from heartwood; 
heartwood dull coppery red; texture fine; grain generally straight, some- 
times with very short, regular waves and often with numerous very small 
knots. Durability III; rarely attacked by insects. 

Structure.— Pith rays very fine, numerous, bending around pores, dis- 
tinctly lighter than hard tissue; pores uneven in size and form, numerons, 
very evenly scattered, sometimes with dark, glistening deposits; soft 
tissue scarce, forming very thin rings about pores; growth rings, if present 
at all, generally very indistinct; ripple marks sometimes present, but never 
conspicuous. 

Uses. — ^Beams, joists, rafters, flooring; interior finish; carriage bodies; 
furniture and cabinetwork. 

Supply. — Scant. 

Prices. — One hundred and thirty i>esos to nSO per M. 

Genus MANGIFERA. 

A genus of six or more species, of which by far the best known is the 
mango (Mangifera indica L.), which is one of the most widely cultivated 
fruit trees in the Islands. As a timber tree, the first species described is 
the best known of the genus. 

M. altissima Blco. Pah^an. 

A tall tree up to 80 centimeters or more in diameter; reported from: 
Gag., I. S., N. E., Zam., Bat, Riz., Lag., Tay., Cam., Min., Mas., Sib., Dav.; 
a wood known as manggapoli in Zamboanga is apparently identical with 
it, but may be of a different species. 

Local names. — Banitan (Cag.) ; malapah6 (Zam., Sib.) ; manggapole 
(Olu., Zambo.) ; p4ho', pdhu' (Pang., N. E., Bat., Riz., Cam., Min., Sib^ 
Sam.) ; PAHtJTAN, pahuhutan (Zam., Bat., Tay., Min., Mas.) ; pangahiltan 
(Tay.); pangmangg&en (I. S.). 

Moderately hard; moderately heavy; sapwood very large (10 to 25 
centimeters thick) whitish with pale yellow, brownish or grayish tinge, 
sharply distinguished from heartwood; heartwood dark brown with alter- 
nating light and dark bands; texture rather fine; grain often wavy and 
curly, interrupted by large, but generally sound knots; seasons well except 
that large knots sometimes check, and sapwood is liable to stain if not 
seasoned quickly; easy to work and takes a beautiful finish. Durability 
III; sapwood not attacked by insects, but poor exposed to weather. 

Structure. — Pith rays fine, indistinct, whitish; pores small, scattered; 
soft tissue forming small, irregular patches surrounding pores, and fine, 
straight, not very conspicuous concentric lines; growth rings irregular and 
indistinct, bounded by a fine, indistinct, lighter-colored line. 

Uses. — Posts above stumps; beams, joists, rafters; door panels; floor- 
ing; sheathing and ceiling; furniture and cabinetwork; cheap clothes chests; 
musical instruments. 

Supply.— Scant. Digitized by GoOglc 
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Prices. — ^Rarely sold alone under its own name, but mixed with miscel- 
laneous lumber sellins^ at ^40 to KO. 

M. mdiea L. MAngga or Mango. 

The mango is found only in cultivation; the wood is used occasionally for 
household implements, etc.; it resembles the sapwood of pahutan, seeming 
to lack, even in large trees, the dark-brown heartwood of the latter. 

M. manandra Merr. MalapXho. 

A tall tree, up to 76 centimeters or more in diameter; reported from: 
Pang., Zam., Bat., Riz., Lag., Cam., Sam., Ley., Tic; lumber from Sibuyan 
and from Zamboanga seems to be of this species also. 

Local names. — ^Kalamansdnai (Riz., Lag.) ; kirig (Bat.) ; kurig (Zam.) ; 
MalapAho (Cam., Tic, Sib.); manggatsapili (Riz.); pagsagu&u (Ley.); 
paglumboien (Pang.). 

Wood like sapwood of pahutan, but almost white, and having apparently 
no dark heartwood in even very large trees. Finishes with beautiful silky 
gloss. 

Uses. — Interior finish; furniture and cabinetwork; when mixed with 
lauans and miscellaneous lots, used for all ordinary purposes. 

Supply. — Not as common as pahutan; known in commerce so far only 
from Zamboanga and Sibu^ran. 

Prices. — Sold mixed with white lauans and miscellaneous lumber, at 
prices ranging from ^40 to ^50 per M. 

C^us PARISHIA. 
P. malahog Merr. MaU^bog. 

A tall straight tree, up to 120 centimeters or more in diameter; reported 
from: Bat., Tay., Sor., Min., Iling, Mas., Tic, Tab., Cebu, N^. 

Local names. — ^Bul&bog (Tab.); kupang-ktipang (Sib.); MalAbog, ma- 
libog or mul&bog (Bat, Sor., Min., Ring, Mas., Tic, Cebu, Neg.). 

Wood moderately hard; moderately heavy; sapwood 10 to 15 centimeters 
thick, whitish, but generally staining to duU, mottled grayish brown on 
drying, rather sharply distinguished (even when dry) from heartwood; 
heartwood irr^^ular in outline, light reddish brown; texture fine; grain 
straight; liable to warp in seasoning, but works easily and takes a smooth, 
glossy finish. Durability III. 

Structure. — ^Pith rays fine, numerous, distinct but not conspicuous; pores 
small, evenly scattered; soft tissue inconspicuous, forming thin rings 
about pores; growth rings, when present, very indistinct; whole structure 
similar to amugis, but lighter in color and slightly coarser. 

Uses4 — Used locally for dugout canoes and for ordinary construction; 
when marketed with miscellaneous lumber, used for all ordinary purposes. 

Supply 4 — Distribution limited, trees scattered, fairly numerous in a few 
places (Iling Island and Negros.). 

Prices. — Comes into market only with miscellaneous lumber selling at 
about MO per M. 

Genus SEMECARPUS. 

A genus of about 12 species of small to medium-sized trees, up to 
50 centimeters in diameter, all, as far as known, with wood of the same 
character. One or more species are found in almost every island and 
province. The local names are applied very loosely and are here given for 
the genus without r^^d to species. 
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Local names. — Agin (Gaim.) ; anagds or hanagis (Min., Nes:., Goim.); 
ingds (Cam., Zambo.); kamiing (Pamp., Zam., Bat.); kamfling (Abra); 
kamfring (Cag.» Un.) ; laoAa, with various qaalifying additions (N. E., 
Zam., Bat, Riz., Lag., Tay.); malamanggd (Pamp., Zam., Tay., Min.); 
manalu (Zambo.) ; p^Lkak (Bont.) ; palanto (Gag.) ; tafigds (Neg.) ; tokod- 
langit (Riz.); t6po (Cam.). 

The best known and apparently most widely distributed species is: 

S. euneiformis Blco. (S. perrottetii March.). LlGis. 

A tree up to 35 centimeters or more in diameter; reported from: Nueva 
Ecija to Laguna; Guim., PaL Known through practically its whole range 
as kamfring or LigAs. 

Light; soft; whitish when fresh, but frequently staining to yellowish, 
faint greenish or brownish tints in drying; colored heartwood, as far as 
known, absent; texture rather coarse; grain straight; very easy to work. 
Durability IV. 

Structure, — Pith rays moderately fine, numerous, distinct but not con- 
spicuous; pores moderately large, rather even in size, very evenly scattered 
singly or in close groups of 3 to 4; soft tissue forming: distinct rings 
(or sometimes elongated patches) about pores, and irregularly spaced and 
broken, fine concentric lines; growth rings, when present, very indistinct 
and irregular. 

Usee, supply and prices, — ^As most or all species possess poisonous prop- 
erties similar to those of poison ivy and other species of Rhus, besides 
furnishing inferior wood, smaller operators rarely or never cut the trees 
and so no logs are shipped to Manila. The larger operators ship small 
quantities occasionally, mixed with miscellaneous lumber of the most or- 
dinary kinds, selling at not over ^40 to 1^50 per M., and used for cheap 
and temporary construction, box lumber, etc. 

SAPIHDACEAB. 

[Alupftflr family.] 

A very large family, but containing in the Philippines only two well- 
known timber trees, alupag and malugay. Though quite variable in mechan- 
ical properties and general appearance, most of the woods have several 
features in common in their structure. The pith rays are generally fine; 
pores comparatively few and scattered, very commonly with numerous 
tyloses which in cross section make the pores appear to be entirely filled 
with soft tissue and in longitudinal section show as thin cross partitions 
giving the pores a regularly dotted appearance; growth Tinga very com- 
monly marked by a fine light-colored line. 

Genus EUPHORIA. 

A genus of about five species, of which only one is widely distributed 
and well known. 

E. cinerea Radlk. (PI. V, fig. 34.) ALUPiC 

A small to medium-sized tree, up to 60 centimeter in diameter; reported 

from: I. N., Gag., I. S., Isa., Beng., N. E., Pang., Pamp., Zam., Bat, Ri<-f 

Lag., Batg., Tay., Gam., Min., Mas., Mar., Sam., Ley., Neg., Mis., Gota., 

Zambo., Olu., Bas., Pal. 

Local names, — ^AlupAo, alup6k, alupaf, arupig, ayup&g, etc. (N. £•» 

Pamp., Zam., Bat., Riz., Lag., Batg., Tay., Gam., Min., Mar.); apilong 
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(Cag., N. Tay.) ; bait, bayit (Tay.) ; ballk (Zainbo.) ; balit (Nejr.) ; bak- 
kalan or bakalau (I. N., I S., Cag., Zam.) ; bakeles (Pang.) ; bukkaUu 
(Cag.) ; halupdg, halupdk (Lag., Tay., Cam.) ; kandong-fsol (Mas.) ; Itip&k 
(Cam.) ; lupdl (Gota.) ; mamatd (Olu.) ; mara^tong (Cag.) ; matamatd 
(Zambo.). 

Wood very hard; very heavy, specific gravity 0.910 (Valdes), 0.960 
(Gardner); sapwood pale reddish, merging gradually into heartwood, in 
very old trees rather sharply distinguished from it; heartwood light coppery 
red to dark reddish brown; grain slightly crossed, often wavy; texture 
fine, dense, very smooth; seasons well; difilcult to work, but takes a beautiful 
surface under sharp tools. Durability I; very rarely attacked by insects. 

Structure. — Pith rajrs numerous, very fine, indistinct; pores few, scattered 
singly or in short radial rows, many completely choked with tyloses; soft 
tissue inconspicuous. 

Uses, — Posts and sills; beams, joists,^ rafters; flooring; burrs in native 
rice mills; teeth of cogwheels in primitive sugar mills, presses, etc.; bear- 
ings; wooden anchors; combs; treenails; harrow teeth and other parts of 
agricultural implements. 

Supply. — Scarce; rarely comes to Manila market except in lots of a few 
logs or mixed with better grade of miscellaneous lumber of larger operatora. 

Prices^ — Dimension stuff, in miscellaneous lots will sell at M.00 or 
up, good lots of boards or squares for construction about nSO per M. 

Genus LITCHI. 

One species in the Philippines. The well-known Chinese fruit lichee 
belongs to this genus. 

£r. pkiUppmenaia Radlk. AlupAq-am<). 

A tree up to 90 centimeters in diameter; reported from: Pang., Zam., 
Bat, Cam., Alb., Sam., Sib., Agus. 

Local names. — ^Alup&g, etc., as for above species; AlupXq-am6' (Tay.).; 
aningnaf (Pang.) ; ballt (Sib.) ; buUUa (Cam.) ; kagasikas, kagsdkan (Alb.). 

Wood practically identical with alupag and sold as such when brought 
to Manila market. 

Genus NEPHELIUM. 

A genus of five species, but only one widely distributed. 
N. mutabUe Bl. BulAla. 

A tree up to 40 centimeters in diameter; reported from: Cag., Pang., 
Batg., Riz., Lag., Cam., Alb., Sam., Ley., Sur., Lan., Zambo. 

Local names. — ^Bakaldu (Pang.) ; ball' (Zambo.) ; balimbffigan (Lan.) ; 
BuUlLA (Lag., Cam.); santfas or sintlyas (Riz.). 

Wood also very similar to alupag, used locally for same purposes, but 
rarely cut for the market. 

Genus POMETIA. 

One known species, very widely distributed and, where fairly abundant, 
well and favorably known. 

P. pinnata Forst. (PI. V, fig. 36.) MALtJOAY. 

A moderately tall, straight tree up to 100 centimeters in diameter; re- 
ported from: Bab., I. N., Cag., Lag., Cam., Cat., Min., Mas., Tic, Sam., 
Ley., Ilo., CJebu, Neg. 

Local notitea.— Agupafigd (Min.) ; alaufhau, alolho (Sam.); Imlambai^i 
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(I. N.) ; bangkAlan (Sur^ ; bantangili (Agus.) ; bay6to (Pal.) ; bidoBO, 
bioso (Min., Pal.) ; ibu (Cebu, Neg.) ; kabakabdt (I. N.) ; karunian (Min.); 
kid-kid (Sam., Ley., Cebu,) ; kugfk (Cat.) ; kubi (Ilo.) ; lupa£gi, lupangdn 
(Zambo., Manukmanka, Sulu) ; madalo (Gag.); MALtlGAY (Lag., Min.); 
manggis (Pal.); minanukai (Neg.); oiakid, uiakid (Min.); sadai (Bab.); 
takugan, takupan (Mas.) ; tandbog, tanobong (Pal.) ; tigdui, tagdui (Cam., 
Mas., Tic). 

Wood moderately hard to hard; flexible and tough; bends well wlieii 
steamed (Gardner); moderately heavy, specific gravity 0.658 (Gardner); 
sapwood 3 to 5 centimeters thick, pale reddish, not quite sharply distinguished 
from heartwood; heartwood light red; (certain specimens of commercial 
material from Mindanao have a dark reddish brown heartwood; this may 
be some local variation or perhaps the wood is from some as yet unknown 
species of Pometia) ; grain somewhat crossed, often with a characteristic 
regular wave; texture fine, smooth; seasons well; fairly easy to work. 
Durability III; sapwood commonly attacked by beetles, attacks sometimes 
extending into heartwood, but clear heartwood less commonly touched. 

Structure, — Pith rays fine, indistinct; pores few, medium sized or small, 
scattered, with tyloses as in alupag; end of growth ring marked by a fine, 
light-colored line. 

Uses. — ^Posts above stumps; beams, joists, rafters; flooring; sheathing, 
ceiling and other interior finish; boat building; masts and spars; ax, pick, 
rake, and hoe handles; levers, capstan bars, peavies, etc.; minor tool 
handles; furniture and cabinetwork; recommended for trial for tight 
cooperage; also for gymnastic apparatus. 

Supply. — Little cut for Manila market as there is no demand for it on 
account of its not being well known; considerable quantities could be 
obtained from various regions, especially Mindoro. 

Prices. — One hundred pesos to n20.00 per M. 

BHA1IHACEA2. 

[Balaeat family.] 

A family containing in the Philippines only one genus of timber trees. 
Genus ZIZYPHUS. 

A genus of about 18 species, of which only three are widely enough 
distributed and of sufficient size to furnish any an^ount of saw timber. 
The wood of all species is practically identical in structure and general 
appearance and is known in the market as balacat, the name of the largest 
and commonest one. 

The local names seem to be applied to various species almost indifferently 
and are here given for the genus without regard to si>ecies. 

Local names. — ^Aligdmen, ligdmen (I. N., I. S.) ; alfnau (I. N.) ; alisa- 
Idfiga (Neg.) ; BaiAcat (N. E., Tar., Zam., Bat.) ; baliknit (I. N.) ; biai 
(Riz., Lag.) ; bigd, bigad and LigaA (Bat., Bui., Riz., Lag., Tay., Cam., 
Alb., Min., Mas., Sam., Ley.); dagdau (Sur.) ; dalipatsdn (Mas.); diian 
(Pang.) ; dikldb or dikldp (I. N., I. S.) ; dirdan or dir'dn (I. N., I. S., 
Gag., Tar.) ; DuklIp (Bat., Riz., Cav., Batg.) ; dukuldb (Bat.) ; labalaba 
(Pang.); limiggien (Cag.) ; maglangkd' (Pal.); malipaga (Tay.); ma- 
ngaluds (Cota.) ; maratitong (I. N.) ; matdng-hfpon (Riz.); pirokdlau 
(Cam.); salinddngat (Neg.). 

Wood moderately hard to hard; moderately heavy, specific gravity 0.617 
to 0.678 (Gardner) ; sapwood small, scarcely distinguishable from uncolored 
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heartwood; uncolored heartwood pale yellowish white, sometimes with faint 
reddish tiage; colored heartwood apparently very rare; a very wide plank 
from Gagayan shows a distinct light red heart about 20 centimeters wide, 
logs of an unknown species from Bataan a small light brown heart,- and 
planks from Cotabato a small heart irregularly streaked with light red; 
grain slightly crossed, sometimes rather wavy; texture fine, smooth; seasons 
well; easy to work. Durability IV; often attacked by shot-hole borers. 

Structure, — Pith rasrs fine, distinct; pores medium sized, some in short 
radial lines, some in wavy tangential lines or scattered; soft tissue in 
small patches about pores, generally elongated tangentially and often 
confluent in irregular, short, wavy lines; end of growth ring marked by 
a belt of dense tissue with few and small pores, sharply marked off from 
more porous beginning of following ring. (Plate V, fig. 86.) 

Uses. — Cheap or temporary construction; ordinary furniture; flooring; 
agricultural and household implements; wooden shoe soles. 

Supply, — Scant; rarely comes into Manila market except in miscella- 
neous lots. 

Priees4 — ^When sold alone, good boards or dimensiou stuff for house 
construction bring MO to M5 per M. 

The following are the best-known species of Zizypkua: 

Z. inemUB Merr. JagaJL 

A tree up to 45 centimeters or more in diameter; reported from: Lag., 
Cam., Alb., Mas., Sam., Ley., Neg., Agus., Zambo., Pal. 

Z. tnnervim DC. DuklAp. 

A tree up to 80 centimeters or more in diameter; reported from: I. N., 
I. S., Beng., Bui., Pang., Un., Bat., Riz., Cav., Tay. 

Z. zimulata Blco. (PI. V, fig. 36.) BalAcat. 

A tree up to 120 centimeters in diameter; reported from: I. N., Cag., 
I. S., N. E., Pang., Tar., Bat., Riz., Lag., Tay., Cam., Min., Mas., Ley., 
Sur., Agus., Dav., Zambo., Pal. 

XALYACEAE. 

[Mahib*go family.] 

The four .woods here described all have a faint odor of roses when* 
freshly worked, being, with narra, the principal woods entitled to the 
names of Philippine rosewood. 

Genus BOMBYCIDENDRON. 
B. eampylo9iph4m Warb. LanOtan. 

B. vidcUianum Merr. & Rolfe (PL V, fig. 87.) Vidal^s LANth'AN. 

LANth'AN (N. Luz. to Bui. and Bat.) ; los6ban (Abra) ; pangardisen 
L S., Cag.); tak^lau bianco (L N.). This must not be confused with 
the 'Vhite lanutans" of the family Anonacecie. 

Wood moderately hard to hard, flexible and tough; moderately heavy 
to heavy, specific gravity 0.732 (Foxworthy) but some pieces much lighter; 
sapwood 1.5 to 6 centimeters thick, yellowish white, generally rather 
sharply distinguished from heartwood; heartwood when fresh light to 
dark purple, fading in time to dull purplish brown; grain straight or 
slightly crossed; texture fine and smooth; seasons well; fairly easy to 
work. Durability III, but rarely if ever attacked by beetles. 

Structure, — Pith rays fine, distinct; pores numerous, small, scattered; 
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soft tissue in thin rings about pores; ripple marks always present, fine 
but distinct. 

Uses. — PostSi beams, joists and rafters of small houses; ax and similar 
tool, handles; carriage shafts; singletrees; gunstocks; backs and sides of 
musical instruments (guitars, mandolins, etc) ; cabinetwork. 

Supply. — Scarce. 

Siz€8.—Up to 40 centimeters or more in diameter, short and often 
crooked; rarely sawn, the material for shafts being generally split and 
that for musical instruments purchased by shops in short bolts, and sawn 
into veneer by hand as required. 

Prices. — Shafts, roughed out and bent, sell at about P3.50 per pair in 
Manila; logs or bolts for musical instruments are generally acquired by 
barter, a guitar worth from K to "K being exchanged for a log of 30 
centimeters diameter by 8 meters length. 

« 
Genus HIBISCUS. 
H. tUiacetis L. MalubAgo. 

A small tree of the coasts, widdy distributed; the heartwood is pale 
purplish brown, somewhat similar in appearance to lanutan, but much 
softer and lighter; used for fish-net floats, cheap scabbards, household 
implements, etc. 

Genus THESPESIA. 

r. populnea Corr. (PI. V, fig. 88.) BANiiA 

A small to medium sized tree found in central Luzon and Mindoro; 
the smooth, dark red heartwood is highly prized by musical instrument 
makers, but is very scarce in Manila. 

BOXBACACSAE. 

[BCaklHilak fkmUy.] 

Genus BOMBAX. 

B, nudabaricwm DC. MALABthJLK. 
A tree up to 76 centimeters or more in diameter; reported from: N. 

E., Bat., Riz., Lag., Min.; probably much more widely distributed. 

Local namea, — ^Btiboi-gtibat (Riz., Min.) ; MALABth«AK (Bat., Riz., Lag.). 

Wood very light and soft; whitish when fresh cut and quickly seasoned, 
but turning grayish brown if seasoned in log; no distinct sapwood and 
heartwood; texture fairly smooth; grain even and straight; very easy to 
work. Durability very poor, but lasts well in sea water. 

Structure. — ^Pith rays variable in thickness, not conspicuous; pores 
large, very scattered; soft tissue forming thin rings about pores and 
very numerous, faint, transverse bars between rays; growth rings absent 
or very faintly marked. 

Usee. — ^Fish-net floats; light household implements. 

Supply, — Scattered in dry regions, scarce. 

Genus CEIBA. 

C. pentandra Gaertn. KApok. 
A small to medium sized tree up to 45 centimeters in diameter; intro- 
duced from tropical America, but now found in probably almost every 
island and province; often planted for live fence posts and for the cotton 
contained in the pods. 

Local names,— Buhoi (Tag.) ; biilak, with various qualifying terms 



161 

(Ta^:., Pamp., Bis.); bo8anfirl6i (Abra) ; dold6I or donddl (Bis., II.); 
kdpas-sangl&i (Bont, Pang.); KAi^K (Sula and parts of Mindanao); 
k^yo (Cam., Alb., Sor.) ; ktUak (Abra). 

Wood very soft; yery light, specific gravity 0.280 (Pnigdulles) ; whitish, 
taming gray or light brown; no distinct heartwood; texture coarser and 
rougher than preceding. 

Structure. — ^Pith rays fine, not conspicuous; pores large or very large, 
feiw, scattered, often with one or two transverse partitions; soft tissue as 
in preceding; growth rings, if present, ill d^ned. 

Uses. — ^Fish-net floats; live fence posts and telegraph poles. 

Supply. — ^Very widely distributed, but nowhere abundant. 

Gienus CUMIN6IA. 
C. phUippmensis Vid. Gapas-gXpas. 

A tree of the mangrove swamps, up to 100 centimeters in diameter, 
but very rarely reaching such large size; reported from: Tay., Mas., Neg., 
21ambo., Bas., Pal., but probably found also in mangrove swamps of other 
regions. 

Loc<U names. — Baluno (Zambo.) ; bu^dlon (Tay.) ; dandulit (Zambo.) ; 
Gapas-oApas (Neg., Zambo.); libdto-putl', nfgi-putl' (Tay.). 

Wood soft to moderately hard; moderately heavy; no distinct: sapwood 
and heartwood so far as known; pure creamy white, but liable to stain 
if seasoned in log; grain straight or slightly crossed; texture fine, smooth; 
seasons with little checking or warping; easy to work. Durability under 
severe exposure probably poor, but not attacked by beetles. 

Structure. — ^Pith rays very fine, very numerous, indistinct; pores small, 
scattered singly or by twos and threes; soft tissue as in malabulak and 
kapok; growth rings only indicated by faint belts of lighter and darker 
shade; ripple marks present on all sections, especially conspicuous on 
tangential section. 

Uses. — Planks and temporary construction; if sawn and seasoned care- 
fully, would make an excellent substitute for lanete. 

Supply. — Scarce. 

Prices. — Not known to be marketed, except perhaps with cheap mis- 
cellaneous lumber. 

STSBCXrLIACXA£. 

[DoBgon funUy.] 

A large famfly producing a number of woods of very widely varying 
character, ranging from very light and soft to very heavy and hard; 
pith rays generally numerous, of moderate thickness and evenly spaced, 
distinct to very conspicuous in radial section; pores few, scattered, often 
large, in many species surrounded by a very distinct ring of soft tissue 
of the same color and about the same width as the rays; soft tissue 
otherwise not generally conspicuous. Cacao, which belongs to this family, 
has a soft grayish wood similar to that of the genus StercuUa. 

Genus HERITIERA. 

One si>ecies, widely distributed, generally along inner edges of man- 
grove swamps, but also other coasts. 

H. liUoraXis Dry. Dui?6oN-iJ^TB. 

A tree up to 90 centimeters in diameter, with a rather short and gen- 
erally irregular bole; reported from the following regions, but probably 
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even more 'widely distributed than the botanical collections indicate! 
Palaui, Cagr., Pang., Zam., Bat., Tay., Cam., Sor., Min., Tic, Ley., Guim., 
Neg., Sur., Agrus., Mis., Lan., Cota., Zambo., Bas., Cul., Pal. 

LoecU names. — B&rit (Zambo.) ; bayag-kab&yo (Man.) ;* dumdn (Gag.) ; 
diifigon and PC^TI^n-ULte, with about equal frequency (Zam., Bat, Tay., 
Cam., Sor., Min., Tic, Ley., Guim., Neg., Sur., Agus., Lan., Cota., Zambo., 
Bas., Pal.) ; mag&yau (Gag.) ; malaruiigon (Tay.) ; palogapig, palongipoi, 
paron&pin, paron&poi, etc. (Gag., Pang., Zam.). 

The wood of dungon-late is practically indistinguishable from dongon 
and is put to all the same uses. (See dungon, p. 1156.) 

Cienus PTEROGYMBIUM. 

Two species, of which one (P. maerocrater Warb.) is reported only 
from a single collection, but taluto is very widely distributed and well 
known. 

P. tinctarium Merr. (PL V, fig. 89.) Tal6to. 

A tall straight tree, up to 90 centimeters in diameter; reported from: 
Gag., N. E., Pamp., Zam., Bat., Riz., Lag., Tay., Gam., Min., Mar., Ley., 
Gebu, Nei^, Sur., Cota., Zambo., PaL 

Local names. — ^Abig6n (Bat.) ; baya6 (Sur.) ; bafigdt (Zam.) ; dui- 
dtii (Tay.); huligano (N. E.) ; kulong-kul6ng (Mar.); libtiik (Gag.); 
malasapa&p (Pamp.); tal6to' or TALtiTo' (N. E., Bat., Lag., Tay., Gam., 
Min., Neg., Cota.? PaL?); ta6to' or tatitu' (Bat.); tagungtun^n (Gebu); 
takung (Sur.). 

Wood very soft; very light; sapwood and heartwood indistinguishable, 
whitish, often staining to silvery gray in drying; grain perfectly straight; 
texture rather coarse in appearance, but not loose nor rough; very con- 
spicuous silver gain; conspicuous ripple marks on tangential sections; sea- 
sons well, except for staining; extremely easy to work, but requires very 
sharp tools to make a smooth cut, especially across the grain. Durability 
very poor as regards decay, though not commonly attacked by insects. 

Structure. — Pith rays large, distinct; pores large, scattered; soft tissue 
in very regular, smooth rings about pores; no growth rings. 

Usee. — ^Floaters for rafting heavy logs; fish-net floats; cheap and tem- 
porary construction and box lumber; match and match-box veneer. 

Supply and prices. — Nowhere abundant; rare in Manila market, being 
brought in only occasionally by large operators with cheapest grades of mis- 
cellaneous stuff, and in logs for match industry, for which manufacturers 
pay about M per cubic meter. 

GJenus PTEROSPERMUM. 

A genus of about seven species, of which three are widely distributed 
and large enough to furnish saw timber. The wood of all species, as far 
as known, is practically identical in general appearance and structure, and 
the local names are applied very loosely to all; in the Manila market, if 
sold under its own name, best known as bayok or bay6g. 

Loccd names. — B&loi and bdroi (I. S., Abra, Pang., Tar.) ; Bay6k, bay6g, 
or baytlk (N. E., Pamp., Zam., Bat., Riz., Lag., Batg., Tay., Gam., Gat., 
Min., Mas., Tic, Neg., Cota., Zambo., PaL) ; bayog-bay6g (Zambo.) ; Batok- 
bay6kan (Gam.) ; dibu&l (Bas.) ; kalokatingan, kolokotiiigan, KuLATriHUN, 
kulukutifigan, etc., (Bont., Beng., BuL, Riz., Lag., Gam.) ; kantingan 
(Min.); pafigal-line&en (I. S.) ; panglin^en (N. E.); taUnS^n, (I. N.); 



163 

taliiigluian (Zam.) ; tam6k (Bat.); tarongatingan (Gam., Bur.); tin^n- 
tifigan (Tay.). 

Wood moderately hard and rather tough; moderately heavy to heavy, 
specific gravity 0.686 to 0.717 (Puigdulles) ; sapwood somewhat paler than 
heartwoody not sharply distinguished from it; heartwood dull purplish 
brown, or reddish brown, fading on exposure to light brown; grain straight 
or slightly crossed; texture fine, smooth; distinct ripple marks on all 
longitudinal sections in most specimens; from color, texture, and presence 
of ripple marks easily mistakeh for lanutan (Bombyeidendran spp.) ; sea- 
sons well; easy to work. Durability IV, but rarely attacked by beetles. 

Structure^ — Pith rays numerous, crowded, fine; pores numerous, small 
to medium sized, scattered singly or in short radial lines; soft tissue in- 
conspicuous; ripple marks very wavy; irregular narrow belts of dense 
tissue, sometimes discontinuous, sometimes branching. 

Uses, — Posts (above stumps) ; beams, joists, rafters; flooring, sheathing, 
ceiling; furniture and cabinetwork; household implements; combs; impreg- 
nated would make good ties and paving blocks. 

Supply and prices^ — Limited; in Manila market rarely found except 
mixed with medium-grade miscellaneous lumber selling at about ^50 per 
H. or upward. In provinces cut and used locally under its own name for 
interior work and furniture. 

The following are the three best known species of Pteroapermum: 

P. diverHfolmm BL Bay6k. 

A tree up to 50 centimeters in diameter; reported from: I. S., N. V., 
N. E., Pang., Pamp., Zam., Riz., Lag., Batg., Tay., Gam., Min., Mas., Tic, 
Gtum., Neg., Zambo., Bas., PaL 

P. niveum Vid. Batokbay6kan. 

A tree up to 60 centimeter in diameter; reported from: I. N., Abra., 
Lep., Beng., N. V., N. E., Pang., Tar., Pamp., Bat., Riz., Lag., Tay., Gam., 
Min., Agus., Mis., Gota. 

P. obliquum Blco. KULATf^AN. 

A tree up to 70 centimeters in diameter; reported from: I. N., I. S., 
N. E., Lep., Beng., Un., Bat., Pamp., Bui., Riz., Lag., Tay., Bur., Sam., 
Guim., Zambo. 

Genus STERGULIA. 

A genus of about 17 species; medium sized to moderately large trees 
with generally a rather regular, fairly long bole. The wood of all species, 
as far as known, is of fairly uniform character and the local names are 
applied to all very loosely, except kalumpang, which is pretty constantly 
fi^ven to one species, 5. foetida. 

Local names. — ^Adupong (Beng.) ; balfnad (Tic, Pal.) ; banfkad (Min.) ; 
BanIlad (Riz., Min., Guim.) ; bayayat (Isa.) ; bob6 (Neg.) ; bob6g, boboy, 
bub6g, etc. (Min., Ilo., Bal., Pal.); bulak&n (Lag.); bisong (N. V.); 
btinga (Tay.) ; bufigat (Gag.) ; kalang-giduan (I. S.) ; kalukalump&ngan 
(Riz.); KalumpAno (N. E., Pamp., Bat., Riz., Man., Lag., Tay., Gam., 
Min., Ilo., Gota., Pal.) ; kalump&g (Riz.) ; kalupdng (Neg.) ; kandol-kand61 
(Min.) ; lontong (Zambo.) ; MagulipAk, maguripdk (Mas., Tic) ; Mala- 
b6ho' (Bat.); Malobonot (Bat., Riz., Man.); malabunga (Tay.); mala- 
cacdo (Bat, Lag., Min.) ; malagasdha (Tay.) ; MalakalumpAng (Gam.) ; 
malapap&ya (Bat.) ; malobo (Tay.) ; opong-6pong (Gam.) ; panakitin 
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(Min.); salimbubu (Min.); Baripongp6ng (Sor.); TafinjLg (Bat); upak 
(Pamp.) ; uos or u6o8 (Cam.). 

Wood soft to very soft; lig^t to very light; sapwood scarcely if at all 
distinguishable from heartwood, fresh wood creamy white or very light 
gray or brown, but almost invariably staining to silvery gray or light 
brown; grain straight; texture coarse, spongy; except for staining, seasons 
well; very easy to work. Durability very poor; frequently attacked by 
beetles, though heartwood, if seasoned rapidly and thoroughly, is somewhat 
better than sapwood. 

Structure, — Pith rays medium sized \o thick, very distinct; pores few, 
medium sized, often partitioned, scattered; soft tissue inconspicuous, fonn- 
ing thin rings about pores and very numerous, extremely fine irregular 
cross lines, barely visible under a lens; growth rings marked by a very 
narrow, faint line. 

Uses. — Cheap and temporary construction, box lumber, etc; temporary 
mining timbers (Masbate) ; recommended for trial as match wood. 

Supply and prices. — ^Rarely cut for lumber, except occasionally by larger 
operators with the cheapest grades of miscellaneous lumber, selling at about 
MO per M. 

The following are the largest and most widely distributed species of 
StereuUa: 

S. l>lancai Rolfe MAGUUPiK. 

A tree up to 90 centimeters in diameter; reported from: N. E., Riz^ 
Tay., Min., Mas., Tic, Bil., Mis. 

S. erMeiramea Merr. *Tafinag. 

A tree up to 60 centimeters in diameter; reported from: N. £.,'Bul., 
Bat., Bis., Lag., Tay., Min. 

S. euneata R. Br« Mai<abon6t. 

A tree up to 86 centimeters or more in. diameter; reported from: Cag., 
Isa., Bont., N. E., BuL, Pamp., Bat, Riz., Man., Lag., Cam., Min., Ssm., 
Agus., Mis., Bas., Cul., Pal. 

S. foetida L. KALUMPiNG. 

A tree up to 100 centimeters in diameter; reported from: Gag., Abra, 
N. v., N. E., Pang., Pamp., Bat., Riz., Man., Lag., Tay., Min., Ilo., Neg., 
Cota., Cul., Bal., PaL 

S. luzomca Warb. MALAKALUMPlNa 

A tree up to 60 centimeters in diameter; reported from: laa., Man., 
Batg., Tay., Cam., Min., Mas., Tic, Rom., Tab., Guim., N^., Bil., Zambc, 
Pal., Suli:^ Arch. 

S. rrumtarm Merr. Mountain TahnXg. 

A tree up to 90 centimeters in diameter; reported from: Bab., Cag., N. 
v.. Bat, Lag. 

S. oblongata R. Br. Malab6ho. 

A tree up to 70 centimeters in diameter; reported from: Batanes, L N., 
Bat, Riz., Lag., Tay., Cam., Sor., Min., Ley. 

S. phUippineneis Merr. BanIlad. 

A tree up to 65 centimeters in diameter; reported from: N. E., Lag., 
Cam., Min., Sam., Guim. 

Digitized by CjOOQIC 
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Genua TARRIETIA. 

A genus represented in the Philippines by three species, of which two 
are well known. The third, T. riedeliana, has been collected only once, 
in the Lanao Pistrict, and no wood specimen of it is known. 

T. javaniea Bl. (PI. V, fig. 40.) LumbayAo. 

A tree up to 180 centimeters in diameter; reported from: Mis., Gota., 
Zambo., Bas. 

Local names, — Gisang, LuhbayAo (Zambo., Bas.). 

Wood moderately hard to hard; flexible and tough; moderately heavy 
to heavy; sapwood pale red, merging rather gradually into heartwood; 
heartwood light red to reddish brown, the average run from medium- 
sized trees about the color of cigar-box cedar; grain somewhat crossed; 
texture rather open, but taking a smooth and glossy surface under sharp 
tools; resembles very closely the Australian crowsfoot elm (Tarrietia 
argyrodendron) f and 8uperficia,lly in texture and color Colombian mahogany 
(Cariniafia purifarmis); seasons well, except for being somewhat liable 
to split at ends. Durability III; heartwood very rarely attacked by beetles. 

Stnteture. — ^Pith rays moderately thick, distinct, forming a conspicuous 
though small silver grain in radial sections and visij>le as minute vertical 
dark lines in tangential section; pores few, moderately large to large, 
evenly scattered, sometimes with dark red glistening deposits; soft tissue 
in smooth thin rings about pores; no growth rings. 

Uses. — ^Flooring; doors; interior finish; furniture and cabinetwork; boat 
ribs and planking; would probably make excellent slack cooperage stock; 
reconmiended for trial for steamed bent work. 

Supply. — Though found only in such a limited region, there has been 
a fairly steady supply in the market for some years; could be obtained not 
in lots of many millions, but of hundred of thousands of feet. 

Prioe8.^-Sixty-five pesos to nOO per M. 

A woo4 called LuifBAYAo-BAtC is cut occasionally in Zamboanga and 
Basilan, which has the structure of lumbayao, but is as dark colored, 
hard, and heavy as dungon. It is not known whether this is merely a 
very hard, dark variety of lumbayao, or the product of an as yet unknown 
species of Tarrietia. 

r. eylvatica Merr. (PI. VI, fig. 41.) DCOTON. 

A tree up to 100 centimeters or more in diameter, with a generally short 
and often irregular bole; reported from: I. N., Gag., I. S., N. E., Pang., 
Tar.9 Zam., Bat., Pamp., Bui., Mar^, Ant., Dav.; commercial material from 
several r^ons in Mindianao seems to be of the same species, but may in 
some cases be dnngon-late. 

Local 9iam«s^— DtJffltoN (N. E., Zam., Pamp., Bat. BuL, Riz., I/ag., 
Batg., Tay., Cam., Alb., Min., Mas., Mar., Ant, Dav.); dung:til (Cag.); 
palogkpig (I. N., Tar.) ; palon&poi, paron&poi (Pang.) ; parondpin (Gag., 
I. S., Pang., Zam.). 

Dimgon and dungon-late are practically indistinguishable.. Dnngon-late 
has generally a larger proportion of sapwood and the sapwood seems 
to merge into the heartwood more gradually than in dungon; also dungon- 
late is perhaps slightly lighter in color and seems to have fewer chalky 
deposits in the pores, and stony deposits in knots and heart cracks; but 
the only way of distinguishing commercial material is to ascertain its 
origin, dungon-late being a tree of the swamps and coasts and dungon of 
the dry hill forests. ^ I 
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In mechanical properties dungon-late is probably as good as dungon and, 
excepting the greater amount of sapwood, there is no evidence to show 
that it is not equally durable. 

Wood very hard; very tough and flexible, but not resilient; heavy, specific 
gravity 0.852 (Foxworthy) ; sapwood of dungon 2 to 4 centimeters thick, 
of dungon-late up to 6 or 8 centimeters, pale reddish brown, in mature trees 
sharply marked off from heartwood; heartwood reddish brown to dark 
chocolate; often containing large masses of stony deposits in old knots and 
heart cracks; peculiar odor resembling that of , old leather; grain crossed 
and sometimes curly; texture fine, dense, smooth, but not glossy; logs and 
large timbers liable to split deeply in seasoning; boards less liable to split, 
but must be piled carefully and heavily loaded to prevent warping; very 
difficult to work, both on account of its hardness and toughness, and because 
it dulls tools badly, even when no stony deposits are met. Durability I; 
heartwood rarely attacked even by termites and only eaten very slowly by 
teredo; sapwood rapidly attacked by both insects and fungi. 

Structure, — Pith rays moderately thick, distinct; pores medium sized, 
scattered singly, ^or crowded in very shorty radial rows, frequently with 
dark reddish and sometimes with chalky deposits; soft tissue in thin, dis- 
tinct rings about pores and forming network of extremely fine, faint lines 
between rays; growth rings irregular and indistinct^ not marked by any 
definite boundary. 

Uses, — Piling; posts; foundation sills; ties, paving blocks; bridge, wharf, 
and ship building; beams, joists, rafters; hubs, spokes, felloes, and axles; 
capstan bars and other levers; ax, pick, and other tool handles; mallets and 
other wooden tools; recommended for steamed bent work where strength and 
durability are required. 

Supply, — Scarce, but almost always a small stock on hand in Manila 
yards, generally in logs to be sawn to order. 

Prices. — One hundred and fifty pesos to M20 per M. 

BILLENIACEAE. 

[Catmon familj.] 

A family containing but one genus of timber trees of any importance. 

Genus DILLENIA. 

About 15 species of trees ranging from 30 centimeters to 70 centimeters 
or more in diameter; one or more species reported from almost every island 
and province in the Archipelago. Excepting a wide range of color, from 
light brick red to very dark reddish brown, the wood of all species is 
practically identical in general appearance as well as in structure, and is 
known in the Manila market as catmon. The local names are very loosely 
applied to all species and are here given for the whole genus. 

Local names, — The commonest are: Catm6n and compounds of it, such as 
Malacatm6n^ kalokatmSn, Catm6n-calabAu, etc. (G. and S. Luz., Min., 
Mas., and C. Bisaya Islands) ; and pal&li, pamalalfen, magilapal&li, etc 
(N. and N. C. Luz.) ; others, less widely used, alato (N. Luz.) ; anagan 
(Sur.) ; atpiii (Pal.) ; biskan (Beng.) ; din^n (Zam.) ; kotm6' or kotmok 
(Cam., Alb., Sor.) ; malaig&ng (Zambo.) ; malaliring (Bat.); magatli 
(Cag.). 

Wood hard; heavy, specific gravity 0.705 (Foxworthy) to 0.816 (Puig- 
dulles) ; sapwood pale red, not sharply marked off from heartwood; heart- 
Digitized by V_ _ _ _ _„ 



157 

wood light brick red to dark reddish brown; pith rays on radial section ex- 
tremely conspicuous, forming an evenly distributed, but most capricious 
pattern of dark curls and waves; grain sometimes fairly straight, but 
generally very curly and twisted, hence difficult to split; texture rather 
coarse in appearance, but dense; colors water pale red; seasons well, check- 
ing and warping very little; difficult to saw but otherwise fairly easy to 
work. Durability II; not attacked by beetles. 

Structure. — Pith rays numerous, distinctly of two classes, thick to very 
thick and very fine, generally very wavy; thick rays very conspicuous, 
sometimes branching, in transverse section lighter, in longitudinal sections 
darker than wood; t^in rays sometimes almost invisible even under hand 
lens; pores small to medium, widely scattered, often completely filled with 
chalky deposits; soft tissue inconspicuous, in extremely thin rings about 
I>ore8 and transverse lines between rays; no growth rings. 

(7s€s. — Posts above stumps; beams, joists, rafters; flooring; sheathing 
and ceiling; furniture and cabinetwork; musical instruments'^; paving blocks 
and mine timbers (impregnated). A wood that, on account of its unusual 
flake grain, should be much more used for cabinetwork and would make a 
most beautiful veneer. 

Supply. — Scarce in Manila market, though widely distributed and used 
locally wherever it occurs. 

Prices. — One hundred pesos to n20 per M. 

The following are the best known species of DUUnia: 

D. luzonienais Merr. Malacatm6n. 

Reported from: N. V., Pang., Zam., Bat., PaL 

D. phUippmeneis Rolfe (PL VI, fig. 42.) Catm6k. 

Reported from: Bab., Gag., Beng., N. E., Pang., Bui., Pamp., Bat., Riz.» 
Lag., Batg., Tay., Pol., Cam., Alb., Sor., Min., Mas., Sam., Liey., Neg., Gebu, 
Guim., Agus., Mis., Lan., Dav., Cota., Zambo., Bas. 

D. reiffereckiedia F.-Vill. Catm6n-calabAu. 

Reported from: Riz., Lag., Tay., Gam., Alb., Sor., Min., Occ. Neg., Zambo. 

QPTT l P EB Ag 

[Manffostaen ftunily.] 

A larg^ family, but containing only one very well-known timber tree, 
bitaog or palomaria. Most of the woods of this family are hard and 
heavy; they vary in color from light yellow to deep reddish brown; in their 
structure they have one common feature, the numerous fine to broad, more 
or less regularly concentric lines of soft tissue. 

Genus CALOPHYLLUM. 

A genus of nearly 20 species in the Philippines, of which only four are 
known to be large enough and of sufficiently wide distribution to be of any 
importance. Though varying considerably in color, hardness, weight, and 
texture, the structure is very similar in all species. 

The Spanish name palomaria, or palomaria de la playa (''of the beach") 
is fi^ven to bitaog (C. inophyllum) wherever there have been lumbering 
operations of any kind and around coast towns and villages; all the other 
species, which are found only in the interior (or on hills near the coast) 
are known as palomaria del monte and bitanh61. Digitized by GoOqIc 
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C. hlancoi PI. & Tr. Bitanh^i.. 

A tree up to 60 centimeters in diameter, tall and straight; reimrted 
from: I. S., Cag,, Bont., Bens:., N. E., Zam., Bat., Riz., Lag., Tay., Cam^ 
Sor., Ambil, Mas., Sur., Lan., Zambo., Pal. 

Local names. — ^Bitanh6l or bitang61 (N. E., Lag., Cam., Alb., Sor., 
Mas., Ley., Cap.) ; bitaog (Lag.) ; bitaoi-bakil (Pang.) ; bitdong (Sor.) ; 
pamikldten and pamitlaten (I. S.) ; palumut (Pal.) ; pamitaogen (I. S.) ; 
pamita6ien (Pang.); tad6k (Cag.). 

Wood moderately hard; moderately heavy, specific gravity 0.723 (Pnig- 
dalles) , 0.621 (Foxworthy) ; sapwood small, pale red, rather sharply dis- 
tinguished from heartwood; heartwood light red to reddish brown; grain 
distinctly crossed; texture fine, glossy; rather tough and difficult to split; 
seasons very well; easy to work, except for difficulty of surfacing cross 
grain in radial sections. Durability III, but heartwood rarely attacked 
by insects. 

Structure. — Pith rajB fine, rather indistinct; pores medium slied, in 
irregular, wavy, and branching radial lines, often with pale sulphur srellow 
deposits; soft tissue in thin rings about pores and forming a loose, irr^^ 
ular network of broken, wavy, concentric lines; no g^rowth rings. 

Uses, — Masts and spars; bridge, ship, and boat building; carriages and 
other vehicles (frames or beds); posts, beams, joists, rafters; flooring; 
furniture and cabinetwork; hubs; shafts; a wood which, for its beauty 
of grain and color, deserves more attention from cabinetmakers.' 

Supply, — Scarce in Manila market 

Prices, — About nOO per M. when sold under its own name; sometimes 
ignorantly or fraudulently substituted for bitaog (palomaria), but more 
frequently mixed with miscellaneous lots. 

C. cumingU PI. & Tr. MASAmrXoa 

A tree up to 40 centimeters in diameter; reported from: Cag., Un., Pang., 

Zam., Min., Tic, Neg., Guim., Cul., Pal. 

Local names. — ^Banta6gan (Min.); bit6oi-b^Lkil, bit6k-gubat (Zam.); 

bitang:61 (Tic); MarabitAog (Un.) ; pamiltiogen (Zam.); pamittaogen 

(Cag.). 

Woold practically identical with preceding. 

C. inopkyllum L. (PI. VI, fig. 43.) BitAog or Palomaria de la Plata 

A tree up to ISO centimeters in diameter, but generally with a very short 
and irregular bole; reported from practically every province having any 
seacoast; conmion and very well known, but nowhere abundant 

Local names. — Batdrau (Palaui) ; BitAog (Bab., I. N., I. S., Un., Zam., 
Bat); bitt^og (Cag., Isa.) ; bitiloi (Pang.); dagk&lan (Isa.) ; dangkUan 
(Cam., Alb., Sor., Min., Mas., Neg., Agus., Lan., Bas., Pal.) ; pamita6gen 
(Palaui) ; vut&lau (Bats.) ; palomaria, or palomaria de la playa (Span.). 

Wood harder, heavier and usually darker than bitanhol; grain generally 
very curly, wavy, and crossed, making wood very hard to split and also 
difficult to surface; seasons well; except difficulty of surfacing, not hard 
to work. Durability II; very rarely attacked by insects. 

Structure. — ^Very similar to bitanhol. 

Uses. — Posts or stumps; doors; flooring; sheathing and ceiling; ship 
knees and ribs; hubs; flne furniture and cabinetwork; musical instruments 
(necks and heads). 

Supply and prices. — Scarce in the lumber market, where it brings from 
^125 to n70 per M. Cart and other vehicle builders in Manila and the 
interior pay proportionately much higher prices for small logs for hubs. 
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as high as K.50 being paid for bolts 30 centimeters in diameter and 50 
centimeters long, or just enough for a pair of cart hubs. 

C wkitfordU Merr. Pamita6gen. 

A tree up to 55 centimeters in diameter; reported from: Cag., N. E., 
Pang., Bui., Zam., Bat., Lag., Tay., Cam., Min., Ley., Agus., Camiging, Lan. 

Local names, — Bitamok (Min.); bitafig61 (Bui., Tay.); bitdog (Zam.). 
Pamita6gen (Cag.). 

Wood identical with bitanhol. 

Gtenus CRATOXYLON. 

A genus of small to medium sized trees, containing about five species, 
the wood of all of which is practically identical in mechanical properties, 
color, and structure. 

Wood moderately hard; moderately heavy; sapwood 2 to 5 centimeters 
thick, merging gradually into and haxdly distinguishable from heartwood; 
heartwood pale pinkish or reddish brown, darkening gradually in heart of 
large trees; grain straight; quarter-sawn face with narrow ribbon ;pf 
Hg^ter and darker color and very fine silver grain; flat-sawn face with 
a small, very pretty, ''watered-silk" grain; texture fine, dense, smooth; 
seasons well; fairly easy to work. Durability III; not attacked by beetles. 

Strueture. — ^Pith rays numerous, fine, distinct; pores small, in irregular, 
crooked radial lines; soft tissue forming ill-defined patches about groups 
of pores and numerous (6 to 10 to the millimeter of radius) wavy and 
branching, concentric lines, which cause the "watered-silk'' effect in tan- 
gential sections; no growth rings. 

Uses. — Used locally for posts, beams, agricultural implements, etc.; a 
favorite fuel and charcoal wood, whence the names containing the word 
Uling or iiring (charcoal) ; if impregnated, would make good ties and 
paving blocks. 

Supply and prices, — Rarely if ever brought to Manila market except 
mixed with miscellaneous lumber. 

Three species are widely distributed and the local names seem to be 
applied to them indifferently; they are here given for the genus without 
distinction of species: 

Local names. — Alibdgon, alig6gon (Riz.) ; bansilai (Bat.) ; bansilalan 
(Din.) ; baringkukurung (I. N., I. S., Cag., Abra) ; biro (Cag.) ; gansilai 
(Bas.) ; GuYUNG-GtJYUNG (Pang., Bat., Bui., Riz., Tay., Cam., Min.) ; kan- 
silai (Min., Neg.) ; kulis (N. E.) ; kuttti (Cag.) ; pagulingin (Riz.) ; pagu- 
Iffigon (Neg.) ; PAGUBf^ON (Cam., Alb., Mas.) ; panagulingon (Zam.) ; 
Saungg6gon (Cam., Alb.); tiging, uglngen (Cag.); tiling (Abra); uli- 
figon (Sur., Agus.); urfngon (Mas.). 

C. bUmeoi Bl. (PI. VI, fig. 44.)* GuYUNG-GtJYUNO. 

A tree up to 60 centimeters in diameter; reported from: I. N., I. S., 
Abra, N. E., Pang., Zam., Bat., Bui., Batg., Riz., Lag., Cam., Alb., Min., 
Mas., Sam., Ley., Neg., Din., Bas., Pal. 

C. celebieum Bl. PagurI^on. 

A tree up to 80 centimeters in diameter; reported from: Cag., Abra, 
Beng., N. E., Tar., Pang., Bui., Zam., Bat., Riz., Lag., Tay., Alb., Min., 
Mas., Ley., Agus., Sur., Cota. 

1 This flffoxe is from a specimen without speeifie determination ; the strueture of all species 

of the g«nns is prsetieally identical. (^r^r^n]^ 
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C. formosum Dyer Salingg6goV. 

A tree up to 55 centimeters in diameter; reported from: Cag.; Zam., 
Bul.y BatfiT., Riz., Las:., Tay., Cam., Sor., Sam., Guim., Gul., Agus., Zambo., 
Pal. 

Genua GARGINIA. 

A genus of small to medium-sized trees of about 80 species. Only a 
few commonly reach over 80 centimeters in diameter. The different species 
are not yet all well known, and it is impossible to state which ones have 
yellow wood and which dark red; it is possible that most or all species will 
have red heartwood when old. 

The local names are very loosely applied to different species and are here 
given for the whole genus: 

Local names. — ^Aluk6' (Isa.); baluktik (Beng.) ; bauk6k (Zam.); Ba- 
BJin (Min.); battian (Bur., Neg., Guim.) ; bills (Beng.); bitang61 (Sib.); 
bugal6t (Sib.); bun^g, Bun6g, or buntig (I. N., I. S., Gag., Pang., PaL); 
buragrfs (Gam.) ; bilukau or BinCkau (Bat, Batg., Riz., Lag., Gam.) ; 
dangkdlan (Gam.) ; GatAsan (Lag., Tay., Gam., Pal.) ; hagumunto (Gam.); 
hdras (Gap.) ; kamandlis (Min.) ; kamantfis (Sor.) ; kandfis (Zambo., 
Pal.) ; kat&pang (Agus.) ; katuri (Gag., Isa.) ; kulilem (Gag.) ; Malabun6o 
(Gag.) ; manggala (Zambo.) ; maninil& (Gam.) ; p6dis (Pamp.) ; peris, Pf- 
BIS (Gav., Batg., Riz.) ; pfldis (Pamp.) ; pul&iii^ (Sam.) ; stisung-karab&u 
(Min.); TakULng-anAk (Pamp., Bat., Lag., Min.). 

Wood hard; heavy to very heavy'; sapwood very variable in thickness 
(some trees up to 80 centimeters or more in diameter show no distinct 
heart), yellow, sometimes merging gradually into heartwood, sometimes 
quite sharply distinguished from it; heartwood, when distinct, deep reddish 
brown; grain straight; texture fine, dense, glossy; seasons without warping 
much, but liable to split; hard to saw, but not otherwise difficult to work. 
Durability II at least; especially the red varieties have an excellent reputa- 
tion for posts; not attacked by beetles. 

Structure. — Pith rays fine, distinct; pores small to medium sized, scat- 
tered singly or in radial rows of 8 or 4; soft tissue in red specimens in 
small, indistinct patches about pores, and very numerous, thin, wavy and 
much interrupted concentric lines; in yellow specimens, concentric Unes 
much broader (generally just about as broad as intervening belts of hard 
tissue) and less broken; scanty whitish deposits in pith rays and pores; 
no growth rings. 

Ueea^ — Poles, posts, ties, paving blocks; beams, joists, rafters; flooring; 
piling. 

Supply and prices. — Rare in Manila market except in miscellaneoTis 
lumber, so has no fixed market price, but much used locally, wherever 
available, for house construction. 

The following are the largest and best known species of Gareima. 

G, henthami Pierre Bun6g. 

A tree up to 40 centimeters in diameter; reported from Palawan only; 
wood apparently always dark red. 

G. hwucao Ghoisy BiNtKAU. 

A tree up to 60 centimeters in diameter; reported form: I. N., Cag.f 
Beng., Zam., Bat., Batg., Riz., Lag., Tay., Gam., Alb., Bur., Neg*> Cap.» 
Guim., Pal. Wood yellow or reddish. 
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G. eummgiana Pierre Malabun6g. 

A tree up to 50 centimeters in diameter; reported only from Cagajran 
and Bontoc. Wood reddish. 

G. duleis Kurz TaklAng-AnAk. 

A tree up to 60 centimeters in diameter; reported from: I. S., Cag., 
Isa., Pang., Zam., Bat., Riz., Cam., Mas., Neg., Zambo., Pal. Wood, as 
far as known, always yellow. 

G. eugeniaefoUa Wall. BasAn. 

A tree up to 60 centimeters in diameter; reported from: Tay., Min., Sib., 
Ley., Cebu, Pal. Wood, as far as known, always yellow. 

G. vetudoaa Choisy GatAsan. 

A tree up to 40 centimeters in diameter; reported from: Cag., Isa., N. V., 
Pang., Pamp., Bui., Bat., Cav., Batg., Lag., Tay., Cam., Min., Ziambo., Pal. 
Wood generally srellow, some specimens red. 

G. vidalii Merr. PlRIS. 

A tree up to 90 centimeters in diameter; reported from: Beng., Pang., 
Riz., Lag., Sam., Agus. Wood, as far as known, always yellow. 

Genus KAYEA. 

A genus of small to medium sized trees of about six species. The wood 
of all species appears to be practically identical in mechanical properties, 
color, and structure. Only one species, K, paniculata, appears to be widely 
distributed. 

K, panieidata Merr. KalIwas. 

A tree up to 50 centimeters in diameter; reported from: Isa., Bat., Tay., 
Cam., Min., Agus. 

Local name8. — Bagatal, gitald, kadang-fsol (Cam.) ; KAiiwAS or kariwas 
(Bat.); katong-baktUau (Bat.); klting-kfting (Bat.); Msin-puld' (Bat.); 
palomaxla or palomarfang-babde (Tay., Min.). 

Wood soft to moderately hard; moderately heavy; sap wood and heartwood 
scarcely distinguishable; light g^rayish to pinkish brown; grain straight; 
texture very fine and smooth, showing in tangential sections a ''watered- 
silk" grain and in radial sections very narrow lighter and darker lines and 
a minute silver grain; general appearance of radial section very similar to 
California redwood; seasons well; easy to work. Durability not well known, 
but wood stains badly when seasoned in log, so probably not durable when 
exposed; rarely attacked by beetles. 

Structure, — Pith rays very fine, indistinct; pores numerous, small or 
very small, evenly scattered; soft tissue forming numerous, conspicuous, 
fine, wavy, very even and continuous concentric lines about 1 to 1.5 milli- 
meters apart; no growth rings. 

Uses, supply, and prices. — Local uses little known; does not come into 
market alone, but only with miscellaneous lumber; would make a very 
pretty and easily worked interior finish and cabinet wood and, impregnated, 
good ties and paving blocks. 

A wood called tandii has recently been cut in considerable quantities 
for ties in the Sulu Archipelago, but the railway companies have refused to 
accept it and the ties brought to Manila are cut up for minor interior 
finish and for furniture. Tandu very probably belongs to this genus and 
may be identical with kaliwas, but is more probably of some other species. 
140866 11 - o^ 
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DIPTEROCAKPACSAX. 

[Lauan famOj.] 

This is by far the most important family in the Philippines, about 
three-fourths of the standing timber belong^ing to it. The trees are almost 
without exception tall and straigrht, range from 80 centimeters to oyer 200 
centimeters in diameter, and their woods are everywhere utilized for a 
wider range of uses than those of any other famUy. 

While there is a very wide range of weight, hardness, color, and mechan- 
ical properties, as well as durability, there are certain features of stmctore 
that are fairly uniform throughout the whole family, from the softest of 
the lauans to the hardest of the 3racals. The majority are either slightly 
or very conspicuously cross-grained. Growth rings are rare, except in the 
first years of growth, where they are sometimes present, though not sharply 
defined. Ripple marks are still rarer and, when present, rather indistinct 
The most characteristic feature of the family is the presence of numerous 
resin ducts, partly scattered, but more often arranged in conspicuous narrow 
concentric lines, giving the appearance of growth rings. That they are net 
growth rings is shown by their very irregular spacing and, what is more 
conclusive, by the fact that they rarely form complete circles. The presence 
of distinct resin rings proves that a si)ecimen belongs to this family, but 
they are so irregpilarly arranged that a small specimen may often be 
without them. The pith rays are fine to moderately thick, not always 
conspicuous, but generally distinctly to be seen with the naked eye. Pores 
very variable in size, scattered, or in some woods arranged in rough net- 
like or herringbone patterns. Soft tissue very variable, never in regular, 
conspicuous concentric lines. 

Genus ANISOPTERA. 

A genus of five known species in the Philippines. The wood of all 
species is practically identical in structure and general appearance and is 
known as palosapis in the markets. 

Wood moderately heavy to heavy, specific gravity 0,S99 (Gardner)' to 
about 0.590; sapwood large (6 to 12 centimeters) whitish, but very commonly 
staining to dirty gray or brown in dr3ring, rather sharply marked off from 
heartwood; heartwood yellowish with rose-colored streaks and blotches or 
evenly rose colored; when taken wet from saw and exposed to air and 
sunlight, the whole surface often turns to an even, intense rose red within 
an hour or less, but fades out again later; when seasoned, the color is pale 
yellow with reddish or light yellowish brown markings; slight disagreeable 
odor when fresh; grain somewhat crossed; texture rather coarse, but fairly 
dense; does not check much, but is liable to warp if not carefully seasoned; 
easy to work. Durability III when exposed to weather, but poor in ground; 
very rarely attacked by beetles, but sapwood much inferior to heartwood in 
this respect. 

Structure. — ^Pith TAys numerous, very fine and moderately thick to thick, 
the latter very conspicuous; pores medium to large, numerous, very evenly 
scattered; resin canals few, rarely forming rings, widely and irregularly 

^ It shoald be remarked that Gardner^s teit material was from comparatively small trMi 
from a lowland region; the lumber from the larse trees of the Bataall mountains was not 
then available. A recent test of material of this class thorouffhij air dry gives a weight of 
0.678. which, deducting an estimated moisture content of 15%, would be equivalent to QJU9 
for dry wood. 
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■catteredy resin content almost white; soft tissue inconspicuous, forming 
minute dots and lines between rays; growth rings very indistinct or absent. 

Uses. — Posts above stumps; beams, joists, rafters; floors; doors; sheath- 
ing and ceiling; wagon beds; furniture; dugout canoes, boats, barges; rice 
mortars; backs and bases of harps and smaller musical instruments; dash- 
boards and other parts of carretelas and carromatas; all cheap or temporary 
construction; boxes and packing cases. 

The best grades of palosapis are often ignorantly or fraudulently sold 
and used as mangachapuy, to which wood it is not quite equal. 

Supply, — ^Widely distributed, but usually not abundant. 

Priess. — Fifty pesos and upward per M. 

The following are the known species of Anisoptera: 

A, brunnea Foxw. ArO, 

A tree up to 100 centimeters or more in diameter; reported from: I. N., 
Cag., only with above name. 

A. curtisn Dyer DAgang. 

A tree up to 90 centimeters or more in diameter; reported from: N. E^ 
Pang., Lag., Cam., Pol., Neg. 

Local names. — B&lau (Neg.) ; DAgang (Lag., Gam.) ; malag&figau, mala- 
p&ho' (Cam.); man&po (Pol.); palosipis (Pang., N. E.). 

A. thurifera Bl. (PI. VI, fig. 46.) PalosApis. 

A tally straight tree up to 200 centimeters in diameter; reported from: 
I. N., Cag., I. S., Abra, N. V., N. E., Pang., BuL, Zam,, Bat, Riz., Lag., 
Tay., Cam., Alb., Min., Mas., Tic, Sib., Cap., Neg. 

Local names. — Apnit (Abra) ; bariwiswfs (Pang.) ; dagang (BuL, Riz., 
Alb.) ; dagum (Lag.) ; dtiyung or duung (I. N., I. S., Abra) ; gfiyong 
(I. N.); lau&n (Riz.); 16tis (Ilo., Tic, Occ Neg.); may6pis (N. E., 
Zam., Bat., Bui., Riz., Min.); PALoalPis (N. E., Tar., Pang., Zam., Bat., 
Tay.); paih&pi (Zam.); sinalfgan (I. S.) ; tabil& (Cam.); tulus (Riz.). 

A. sp. 

A tree up to 100 centimeters or more in diameter; reported only from 
Zambo., no local name recorded. Small quantities of palosapis are found 
among miscellaneous lumber of the Zamboanga mills. 

Genua DIPTEROCARPUS. 

A genus of about 15 species in the Philippines, one or more reported 
from practically every island and province. The trees are tall and straight 
and in the best situations reach 180 centimeters or more in diameter. 

The wood of all species is practically identical as far as structure goes; 
in weight, hardness, and color the differences between various species seem 
to be no greater than those found within individuals of the same species 
growing in different regions. All are classified as apitong in commerce. 

Wood moderately hard to hard, stiff and strong, moderately heavy to 
heavy, specific gravity 0.620 (Foxworthy), 0.587 to 0.645 (Gardner); sap- 
wood 2 to 6 or 8 centimeters thick, when fresh grayish or brownish, 
sometimes staining badly in seasoning, not quite sharply marked off from 
heartwood; heartwood light ashy red to reddish brown or dark brown; 
grain generally fairly straight or slightly crossed, often forming very 
regular diagonal waves on the face of a plank; texture rather coarse and 
rough; odor of resin when fresh, noticeable even in old dry pieces when 
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worked over; resin exudes from ends of logs and old pieces when cut and 
exposed to sun (by which it can be distingruished from guijo) ; does not 
check badly, but is liable to warp if not seasoned carefully; harder to saw 
than the less resinous woods of its family, but not otherwise difficult to 
work. Durability III; not commonly attacked by beetles, but occasionally 
by dry rot. 

Structure. — Pith rays generally distinctly of two kinds, fine and moder- 
ately thick, 1 to 4 or 6 thin ones between every two tiiick ones; pores 
small to medium, oval, rarely partitioned, numerous, evenly scattered, often 
with whitish resin deposits; resin canals sometimes very few or almost 
absent, sometimes very numerous, scattered or forming many and con- 
spicuous incomplete rings; soft tissue very variable, in rather thin rings 
or in small irregular patches about pores and numerous, scattered, broken, 
ill-defined crosslines between rays; no growth rings. (Plate VI, fig. 46.) 

Uses, — Posts above stumps; beams, joists, rafters; flooring; bridge 
and wharf construction (except piles) ; wagon beds; ship planking, bargee 
and lighters; ties, paving blocks, mine timbers (impr^rnated) ; cheap and 
medium grade furniture; one of the most generally used construction woods 
in the Islands. 

Supply. — One of the most widely distributed and abundant woods in 
the Archipelago. 

Prices. — Thirty-five pesos to WO per M.; the average during the lait 
five years has been between MO and MO. 

The following are the best known species of Dipterocarpus : 

D. affinis Brand. 

Reported from: Gag., Tay., Cam., Min., Sur., Agus., Zambo. 

Local names. — ^Anahauon (Cam.) ; biLlau, bdyu (Sur.) ; hagakhak (Tay., 
Min.); kamiiyau (Cag.) ; lipus, liput, liptiut (Sur.). 

D. grandifiorus Blco. (PL VI, fig. 46.) ApfroNC. 

Reported from: Cag., Palaui, I. S., Abra, Isa., Beng., Pang., N. E., Zam., 
Bat., Bui., Riz., Lag., Tay., Cam., Alb., Sam., Min., Neg., Cap., Sib., Agas. 

Local names. — ^Anahduon (Cam.); ApfxCNG (Zam., Bat., Pang., Bui., 
Lag., Tay., Cam., Alb., Min., Sam., Occ. Neg.) ; bdlau (Cam., Cap., Occ. 
Neg., Sib., Agus.) ; danlog (Cap.) ; dauen or duen (Cag.) ; hagakhak (Cam., 
Sib.) ; himpagkatkn (Sam.) ; kamuyau (Palaui) ; litis (Cap.) ; pegsahi- 
figin or palsafngin (Lag.) pamalalfen, pamarnisen (Cag.) ; pamantuleo 
(Pang.); panau (Zam., Bat.). 

D. hasseltii Bl. 

Reported only from N. E., Lag. and Zambo. 

Local names. — Pagsahii^n (Lag.); panau (N. E.). 

D. pUosus Roxb. HagachXc 

Reported from: Cag., N. E., Riz., Tay., Cam., Pol., Min., Mar., Sam- 
Ley., Agus., Dav., Zambo., Bas. 

Local names. — Anahduon (Cam.) ; apitong (N. E.) ; bdlau (Agus.) ; 
hagakhdk or HagachAc (Tay., Cam., Pol., Min., Mar., Sam., Ley., Neg.): 
kamuyau (Cag.); pamalalien (Cag.); panau (Tay.). 

D. speciosus Brand. 

Reported from: Cag., Isa., Tay., Cam., Alb., Occ. Neg., Bas. 

Local names. — Anahduon (Cam.); apitong (Alb., Occ. N.) ; hagakhtt 
(Tay.); panalsdlan (Cam.). 
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Z>. vernieifluus Blco. PAnao. 

Reported from: Cag., I. N., I. S., Isa., N. E., Pang., Bui., Pamp., Zam., 
Bat., Riz., Lag., Tay., Cam., Pol., Min., Mar., Ley., Occ. Neg., Sur., Dav., 
Gota., Zambo., Pal. 

Local names. — Afti (I. N.) ; apftong (Bat., Lag., Min., Ley.) ; b&lau 
(Zam.) ; duho (Isa.) ; gan'dn (Cam.) ; kalustiban (I. S.) ; kamtiyau, ka- 
mnyi&ii, kurimau (Cag.) ; lamilan (Isa.) ; lau&an (N. E., Riz.) ; lipiis 
(Sur.) ; malap&h6 (Pol.) ; p&lan (Riz., Zambo.) ; pamalalfen (Cag.) ; pa- 
mantuling (Pang.); PAnao (N. E., Pang., Pamp., Zam., Bat., Bui., Riz., 
Lag., Tay., PaL) ; pagsahifigin, palsahffigin (Lag.) ; patsahfiigin (Pol.) ; 
sitan or zitan (Cag.). 

Genus DRYOBALANOPS. 

No botanical collections of any species of this genus are reported, but a 
strongly camphor-scented wood with the local name kapor has been cut in 
Manukmanka Island, Sulu Archipelago; it agrees in odor, general ap- 
pearance and structure with specimens of kapor or bomeo camphorwood 
(Drybolanope aramatiea Gaertn. f.). In color, texture and mechanical 
properties kapor resembles apitong (Dipterocarpus spp.), but is superior 
to it, oh account of its greater durability. 

Genus HOPEA. 

A genus of 10 or more species, tall, straight trees, 100 to 180 centimeters 
in diameter, except gisok-gisok, which barely reaches 50 centimeters. The 
woods of this genus are moderately hard to very hard, moderately heavy 
to very heavy, pale yellow to light brown darkening very rapidly on ex- 
posure, straight or cross-grained, of fine to very fine texture, strong, 
tough and moderately durable to very durable. 

The woods of the genus Hopea fall into two groups known, from the 
names of the best known species of each group, as the yacals and the 
mangachapuys; the yacals are harder, heavier, stronger, darker (when 
fresh) and more cross-grained than the mangachapuys; they are also much 
more durable. Yacal (including under this, as a commercial name, the 
several species of Shorea and of Vatiea which furnish almost identical 
woods) is by far the most abundant of the .very hard, strong, and durable 
high-class construction timbers of the Islands. 

Following are the species belonging to the yacal section of the genus 
Hopea; the names of provinces cited after the local names of the trees 
cover practically the whole distribution of each species. 

H. haaUaniea Foxw. 

Local namee. — Dalingdingan, p&nau, yakal (Bas.). 
H. pMUppineneia Dyer Gisok-gIsok. 

Local names, — Gisok (Neg., Agus.) ; Gisok-gIsok (Ley., Neg., Zambo.) ; 
makitarim, manggatarfm, and similar forms (Pang., Tay.) ; malabat6 
(Agus.) ; malalamba, malatagum (Alb.) ; pagaks6n (Cam.) ; paini' (Tay.) ; 
pufig6' (Sam.); taming-t&ming (Zambo.); jakkl (Lag.). 

H. plagata Vid. YagAl. 

Local names.— Bani^tan (I. N., I. S., N. E.) ; b&tik (I. S.) ; dalingdffigan 
(Baa.); giaok-gfsok (Sor.) ; hdras (Tab.); kali6t (Ilk., Pang.); malitim 
(Min.); paniggAian (Ilk.); qui4bra-h6cha (Zambo.); sallapuglid (Ilk.); 
sarabfliiban (Min.); sapll&iigan (N. E., Bui., Riz.); siak&l (Zam., Bat.); 
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8igg&i» with various adjectives (I. N., I. S., Zam.) ; tagsrii (Cag.) ; YagAl, 
with various adjectives (N. E., Bui., Pang., Zam., Bat., Riz., Tay., Ck>ta., 
Zambo.). 

With the exception of H. philippinensis, which is a small to medium- 
sized tree, all of these and probably some other species not yet botanically 
known (together with Shorea spp.), furnish commercial yacal in large 
quantities. 

Wood hard to very hard; tough, but very stiflP; heavy, specific gravity 
0.830 (Foxworthy), 0.834 (Gardner); sapwood 2 to 8 centimeters thick, 
pale yellow when fresh, often staining to a dirty gray, rather sharply dis- 
tinguished from heartwood; heartwood pale yellow to light yellowish brown, 
darkening rapidly on exposure; sometimes with narrow, irregular greenish 
streaks which in drying turn greenish black; texture fine and dense, with 
a translucent look like yellow horn, and a shiny surface when cut across 
the grain with a sharp knife; grain generally sharply crossed, making 
wood difficult to split radially and showing a marked ribbon when surfaced; 
slight sour odor; does not check badly, but warps considerably if not 
carefully seasoned; difficult to work, but saws with a very clean surface. 
Durability I, except as regards teredo. 

StriLcture. — Pith rays fine, numerous, uniform; pores small to medium, 
evenly scattered; resin rings frequent; soft tissue forming thin rings or 
small, irregular patches about pores and fine, irregular crosslines between 
rays; no growth rings. The structure somewhat resembles that of gisok 
(Sharea balangeran)^ (See PI. VII, fife. 49.) 

Uses, — All high-grade permanent construction except salt water piling; 
posts, beams, joists, rafters; bridges, wharfs, ship framing and decks; 
flooring; hubs, spokes, felloes, axles, poles, single and double trees, etc.; 
ax, peavy and cant-hook handles, capstan bars, levers of all kinds; tool 
handles; cabinetwork; railroad ties; paving blocks. 

Supply. — Abundant. 

Prices, — Sixty pesos to M20 per M. 

The following are the best-known species of the mangachapuy group of 
the genus Hapea: 

H. acumiruLta Merr. (PI. VI, fig. 47.) MANGACHAFthr. 

Local names. — ^Bafig6ran (Sam.) ; baniak&u (Cag.) ; baroaingsfng (!• 
N.) ; dalingdfngan (Cag., Bui., Bat., Lag., Tay., Ley.) ; kali6t (N. V., Un., 
Tar., Pang.); manggachapui or MangachafCy (Lag., Tay., Cam., Alb., 
Sor., Mis., Dav.); manggasin6ro (Min.) ; siyati (Sam.); yakiU (Tay.). 

H. foxworthyi Elm. 

Local names. — Manggachapt&i (Rom., Sib., Zambo.) ; yak&l (Alb., 
Zambo.). 

H. pierrei Hance DAUNGDfi9l^AN-lsAK. 

Local names.— Dagingdifigan or DalingdI^an (Zam., Lag., Tay., Po^' 
Cam., Occ. Neg.) ; dala (Cag.); isdk (Tay.); kali6t (Pang.); lito' (Cag); 
malatagtim (Alb., Sor.); manggachapui (Pang., Sor.); pfsak (Cag.); 
salabsdlab, sarabsar&ban (Min.) ; sugkild (Sam.) ; also from Lanao, with- 
out local name. 

Wood moderately heavy to heavy, specific gravity 0.726 (Foxworthy)i 
0.590 to 0.725 ( Gardner) , but wood of H. foxworthyi is probably heavier 
than any material heretofore tested; moderately hard to hard; sapw^ 
4 to 8 centimeters thick, lighter in color than heartwood, both freah and 
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seasoned; heartwood pale straw color tttmins: rapidly to clear brown on 
exposure, often with irresrular, narrow streaks, which are grass green when 
JQst from the saw, but torn to dark greenish brown or nearly black; H, fox- 
wwrtkyi has the most conspicuous green streaks and also turns dark more 
rapidly than the other species; texture fine or very fine; grain straight, 
stMnetimes a little crossed, but never so strongly as in the yacals; a small, 
but very pretty silver grain; seasons well, neither checking nor warping 
much; easy to work. Durability at least III. 

C/ses. — Posts; beams, joists, rafters; flooring, sheathing, ceiling; masts 
and spars; ship planking and decking; doors; moldings; pestle shafts in 
rice mills; carriage panels; furniture, cabinetwork; carpenter's sawframes; 
on accoimt of its smooth straight grain and toughness, should make ex- 
cellent broom, rake, and hoe handles. 

Supply, — One of the least abundant woods of the family, but still obtain- 
able in considerable quantities. 

/VicM.— Sixty pesos to n50 per M. 

Genus ISOPTERA. 
Isoptera homeensis Scheff . 

This si>ecies, with local names yacal and gisok-takpdng, has been 
reported from Zamboanga; the wood is practically indistinguishable from 
the yacals of the genus Hopea. 

?• m«?«o«•«*'>.^^lrr. Genus PARASHOREA. 
P. plieata Brand. BAGTfcAN. 

A tall straight tree, up to 180 centimeters in diameter; reported from 
practically every island and province where there is any heavy forest, 
except in northern Luzon. One of the most abundant species in the islands. 

Local names, — ^Apnft or hapnft (Tay., Pol., Gam., Alb., Cat., Sor.) ; 
BAGTlCilN (Neg.) ; baitikan or baiiikan-puld' (N. E., Pang., Lag.) ; balak- 
b&kan (Min.) ; binalfuan (Bui.) ; dafigi6g (Cap.) ; danlfg (Tay.) ; danlog 
(Cam.) ; dunl6g (Mas.) ; gufjo bianco (Zambo.) ; laudan or lau&n with va- 
rious adjectives (Riz., Tay., Cam., Sor., Mas., Cap., Ley., Sam., Or. Neg., 
Cebu, Zambo., Sur., Dav.) ; malaan6nang (Riz., Lag.) ; malakayan 
(Zambo.) ; manggasin6ro (Mas.) ; maydpis (Tay., Zambo.) ; takuban 
(Cam.); yau&an (Sur.). 

Wood of the lauan type; modoratdy hard; moderately heavy; sapwood 
whitish when fresh, turning light gray in drying, not very sharply marked 
off from heartwood; heartwood pale brown or reddish brown, turning 
slightly darker on exposure; -grain generally distinctly crossed; texture 
rather coarse; seasons well, with little checking and warping; easy to 
work. Durability IV. 

Strticture.-^Pith rays rather thin, not very distinct; pores rather small 
to moderately large, numerous, evenly scattered; soft tissue forming 
tangentially elongated patches about pores and numerous, short, irreg- 
ularly scattered tangential lines; resin rings frequent; no growth rings. 

Uses. — Siding, sheathing, ceiling, floors; doors, interior finish; concrete 
forms; dugouts, lighters, barges; boxes; furniture; general cheap or 
temporary construction. 

Supply. — ^Very widely distributed and very abundant. 

Prices. — Rarely sold alone, being generally mixed with the light-colored 
lauans sold at prices rangkig from WO upward; the average price during 
the last five years has been between KO and MO. ^ ^ 
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Genus PENTACME. 

P. contorta Merr. & Rolfe (PL VI, fig. 48.) White LauXn. 

A tall straight tree, up to 150 centimeters in diameter; found in almost 
all heavy dipterocarp forests up to 700 meters elevation. 

Local names. — Apnft (I. N., I. S., Cag., Isa., Gam., Neg.) ; balagbig, 
bal&k, balakb&k (Gag., Isa., Abra) ; balau (Gag., Palaui) ; basruikan (Zam., 
Lag.) ; bung& (Gag., Abra) ; btigis (Dav.) ; dafi^g (Agus.) ; dafigiog 
(Sib.); danlfg, danl6g (Tay., Gam., Sam., Neg., Lan., Bas.); dirian 
(Beng.) ; dunliig (Bas.) ; gisfan (Gam.) ; LauiUm or iMaian na puti' 
(white laudn) (Abra, Bont, Beng., N. V., N. E., Pkmg., Bnl., Zam., Bat, 
Riz., Lag., Tay., Alb., Sor., Min., Mas., Mar., Sam., Neg., Gota., Zamba, 
Bas.) ; malaan6nang (Riz., Gam., Mas.) ; malakaydn (Zambo.) ; mala- 
8in6ro (Alb.) ; malati&ong, mayipis (Pol.) ; tak^au (I. N.) ; iti&ong 
(Pol.). 

Wood soft to moderately hard; light to moderately heavy; sapwood 
whitish, turning pale silvery gray in drying, but often staining to dirty 
grayish brown, not very sharply distinguished from heartwood; heartwood 
pale grayish brown to light reddish brown; grain distinctly crossed; tex- 
ture somewhat finer than bagtican, taking a glossy finish under a sharp 
plane; seasons well; very easy to work. Durability IV. 

Uses. — Same as bagtican. 

Supply. — Probably the most widely distributed of its family and cer- 
tainly one of the most abundant woods in the Islands. 

Prices. — Thirty pesos to MO per M. 

Genus SHOREA. 

A genus of about 20 species producing woods of widely varying char- 
acter. The majority are of the lauan tyi>e, ranging from pale straw color 
to dark reddish brown, while guijo (S. guiso) resembles the apitongs 
{Dipterocarpua spp.) and gisok (S. haUmgeran) is difficult to distinguish 
from the yacals of the genus Hopea. 

The following are the best known species of Sharea; the names of 
provinces cited after the local names of the trees indicate. practically the 
whole distribution of each species. 

S. balangeran Dyer (PI. VII, fig. 49.) GfsoK. 

A tree up to 180 centimeters in diameter. 

Local names. — Balang (Zambo.) ; baydbas or bay&uas (Pang.) ; duni:on 
(Agus.) ; gisik, GfsoK, gisok-gisok, with many qualifying adjectives (Tay., 
Gam., Alb., Sor., Sam., Ley., Zambo., Dav.) ; mala^fi^u (l^ay.) ; mala- 
p&nau (GanL) ; malibat6 (Agus.) ; pamayaudsen (Pang.) ; yakil (Pang., 
Tay., Alb., Zambo.); yamb&n, with various adjectives (Zam., Pang.). 

Wood practically indistiguishable from the other yacals {Hopea spp.) 
and equal to it in strength and durability; of slightly finer texture and 
darkens less on exposure. A considerable proportion of the yacal in the 
markets is of this species. 

S, exinUa Scheff. AUC6N. 

A tall straight tree, up to 150 centimeters or more in diameter. 

Local namee. — ^Alm6n (Neg.) ; bul&', daktilau (Gam.) ; danllg (Tay.) ; 
laudan (Sor.) ; magsin61o (Mis.) ; malakaydn (Zambo., Bas.) ; malasin6ro, 
manggasindro (Gam., Alb., Sor.) ; manggachapiii (Neg.) ; mayipis (Tay.) ; 
taktiban (Gam.). 
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Wood of the lauan type; soft; light, specific gravity 0.464 (Gardner); 
sapwood small (2 to 5 centimeters), yellowish white, often staining slightly 
in drying, fairly sharply mariced off from heartwood; heartwood very 
pale red, fading in time (even under varnish) to a uniform light yellow; 
texture rather coarse; grain somewhat crossed, making a narrow, distinct 
ribbon when quarter-sawn; small but distinct silver grain; seasons well, 
checking and warping very little; very easy to work. Durability IV. 

Structure. — Pith rays fine, distinct, rather evenly spaced; pores medium 
to large, round or oval, sometimes partitioned, scattered singly or in 
small, irregular groups, some with iridescent resinous deposits; resin 
canals frequent, forming numerous and conspicuous rings; soft tissue in 
very thin rings about pores and in dim crosslines between rays, the lines 
widely scattered or sometimes almost entirely abs«it; no growth rings. 

Ubcs. — About the same as bagtican and white lauan. 

Supply. — Distributed from southern Luzon to Mindanao, abundant es- 
pecially in Negros; one of the most abundant of the laoans. 

Prices, — ^Thirty pesos to MO per M. 

S. guiao Bl. (PI. VII, fig. 50.) Guuo.' 

A tree up to 180 centimeters or more in diameter. 

Local names. — Ant&m (Isa.) ; arom6i (Zam.) ; barusingsing (Cag.) ; 
betik, bftik (Riz., Lag.) ; dagingdffi^n (Mis.) ; danlrf (Tay., Cam.) ; 
gfho' or GuiJO (Zam., Bat) ; glsek, gisik, gfsok, or gfso' (N. E., Pamp., 
Zam., Bat., Lag., Tay., Cam., Alb., Sor., Mas., Tic, Ley., Sam., Neg., Cota.) ; 
kurlat (N. E.) ; kuribu (Isa.) ; pamayauisen (Pang.) ; pfsak, pfsek (I. N., 
I. S.) ; sarr6i (Gag.) ; sig&i (Tar.) ; tagg&i (Cag.) ; yambdn (N. E., Un., 
Pang., Zam.). 

Wood moderately heavy to heavy, specific gravity 0.688 (Poxworthy) 
to 0.708 (Gardner); moderately hard to hard; tough; difficult to split; 
sapwood small (2 to 5 centimeters) light grayish brown, not quite sharply 
distinguished from heartwood; heartwood light ashy brown to brown, 
sometimes with distinct reddish tint; grain distinctly crossed; texture 
fine, taking both in longitudinal and cross sections a glossier finish than 
apitong (Dipterocarpus spp.) ; faint odor of resin; dries slowly and is 
very liable to split and warp if not seasoned carefully; not hard to saw, 
but rather difficult to shape and surface. Durability III. 

Structure, — Pith rays fine, not conspicuous; pores rather small, scattered; 
soft tissue less abundant than in apitong, in thin, irregular rings about 
pores and short, indistinct tangential lines; resin rings freqilent, narrow 
and distinct; growth rings sometimes faintly indicated in young trees; 
all the elements in guijo are smaller and more sharply defined than in 
apitong {Dipterocarpus spp.), so that the cross section has generally a 
cleaner look, so to speak, than in the latter. 

Guijo is closely related to the Indian sal (5. rolnwta Gaertn.) and in 
general appearance and structure is extremely similar to it. 

Uses. — Posts above stumps; beams, joists, rafters; floors; windows; 
doors; siding; sheathing; ceiling; ships' keels, planking, decking, etc.; 
bridge and wharf construction, except salt-water piles; furniture; probably 
the most widely used wood in the Islands for vehicle parts, such as cart 
and wagon beds; carriage floors, backs and dashboards; hubs, spokes, 

1 Pxonowieed gi^ko; ffuiio is th* Spanish speUins for gik4>\ the Zamhaks equlYalent of tht 
Tagaloffr BIkol and Bisaya gimk and gitok; like narra and molave, also Spanish forms of 
natlTB names, it has become more widely known and used throoffhout tlie Islands than any 
other one local name. ^ j 
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felloes^ poles, shafts, reaches, hounds, etc.; recommended for treated ties 
and paving blocks. 

Supply. — ^Found in almost all provinces and only less abundant than 
apitong. Supply in Manila market large and steady. 

Prices. — Forty-five pesos to n20 per M. 

A wood called guijo bianco is cut in Zamboanga and Basilan, which 
is somewhat lighter in color than average guijo; it is not known if it is 
a mere local variety or the product of a new species. It is said by wagon 
builders to be better than guijo, especially for steamed bent parts. 

S. malaananan Bl. Malaan6nang. 

A tree up to 100 centimeters or more in diameter. 

Local namea. — ^Apnft (I. S.) ; baliwiswfs (Pang.) ; danlig (Tay.) ; lautoi, 
lauian na puti' (N. E., Zam., Tay.) ; litok (Cag.) ; Malaan6namg (Riz., 
Tay.); manggasinoro (Tay.). 

Wood of the lauan type; light; soft, sapwood small, paler than heart- 
wood, not sharply distingruished ; heartwood pale brown; grain straight 
or somewhat crossed; texture very much like white lauan; very easy to 
work. Durability IV. 

Structure. — Pith rays rather fine, yellowish or pale brown; pores me- 
dium sized, evenly scattered; soft tissue forming rather conspicuous 
irregular rings or small patches about pores, often connecting several 
pores; resin rings fairly common and distinct; no growth rings. 

Supply. — Found only in northern and central Luason; one of the least 
abundant of the lauans. Not marketed as a separate species and, if 
found at all in Manila market, only mixed with other light-colored lauans. 

S. negroeeneie Foxw. (PI. VII, fig. 51.) ^ Red LauXn. 

A tall straight tree, up to 200 centimeters in diameter. 

Local names. — ^Aruis (Cag.) ; babangtoon (Sur.) ; balakb&kan (Occ 
Neg., Agus.) ; bun^ (Cag.) ; damilang (Isa.) ; hinlagasf, il-lagasf and 
similar forms (Sib.) ; kila, kuliian (Sor.) ; magabolfng (Agus.) ; mala- 
g&figau (Alb.) ; malasindro (Sor.) ; malatb&ng (Tay.) ; manggachapiii 
(Neg.) ; Red LauAn (Neg.) ; saplfg (Agus.) ; tafigfle or tanguile (Manila 
market) . 

Wood soft to moderately hard; light to moderately heavy, specific gravity 
0.542 (Foxworthy), 0.406 (Gardner); sapwood 8 to 5 centimeters thick, 
reddish or brownish white, not quite sharply marked off from heartwood; 
heartwood light red to dark reddish brown; grain distinctly crossed, fonn- 
ing a conspicuous ribbon when quarter-sawn; texture rather coarse; 
seasons well, splitting and warping very little; easy to work. Dura- 
bility IV. 

Structure. — Pith rays moderately thick to thick, rather irregular both 
in thickness and spacing, indistinct; pores medium to large, numerous, 
evenly scattered; often partitioned, often with glistening resin deposits; 
soft tissue in rather conspicuous rings about pores and in irr^^Iarly 
scattered, short transverse lines; resin rings frequent and conspicaonSi 
but very irregular and broken; no growth rings. 

Uses. — ^All uses of white lauan and bagtican, but much more popal*f 
than these for interior finish and fumituref on account of its color; red 
lauan forms at least nine-tenths of the bulk of the 'Thilippine mahogany/' 
•'South Pacific mahogany,'' etc., imported into the United States; w 
common has the use of these misleading names become that, when Phil- 
ippine mahogany is mentioned in reports of lumber using industries or in 
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trmde joumalfl, it may be taken for granted in moat cases that red lauan 
is meant. Some tanguile {S. polysperma) has, however, been shipped 
undar this name, either alone or mixed with red lauan. 

Supply, — Found in almost all islands, but abundant, so far as known, 
only in Negros and Sibuyan. 

Prie^B, — ^Forty pesos to TCO, except selected export grades, which run 
much higher. 

5. polysperma Merr. (PI. VII, fig. 52.) Tanguilb. 

A tree up to 160 centimeters in diameter. 

Local names, — Abuhungon, adum6i (Alb.) ; baknitan, balag4yan (Min.) ; 
balakbikan (Tay., Cap., Neg.) ; balslan (Isa.) ; basilan (Bas.) ; chapui 
(N^.) ; gfsok (Ley.) ; gisok-puri', hapnit (Cam.) ; hinlagasf, il-lagasi' 
(Sib., Cap.) ; lau&an (Min.) ; letis (Neg.) ; malagfso' (Bui.) ; malagmdt 
(Lag.) ; manang (Cebu) ; manapuyog (Cap.) ; manggachapui (Sur.) ; mang- 
godrang, manili (Cam., Alb.) ; mat&iigan, mataii^d (Cag.) ; mayapis 
(Lag., Tay.) ; panungstingan (Cam.) ; pata (Pang.) ; taggaf (Isa.) ; tam6k 
(Cag.) ; taJi^li or Tanguhb (N. £., Pang., Bat, Lag., Min.) ; tugdui, tumu- 
tog&ui (Cam.) ; in the export trade, "Philippine mahogany" and "Bataan 
mahogany." 

The hardest, finest-grained and, with the exception of red lauan, the 
darkest red of the lauan class; soft to moderately hard; light to moderately 
heavy, specific gravity 0.469 to 0.509 (Gardner) ; sapwood thin (2 to 5 
centimeters) , pale grayish brown, not quite sharply marked off from heart- 
wood; heartwood pale red to dark refddish brown; grain distinctly crossed, 
producing a broad conspicuous ribbon when quarter-sawn; silver grain 
small, but distinct; texture somewhat denser than most other lauans and 
taking a glossier surface under a sharp plane; seasons well, but may 
warp if not carefully stacked; easy to work. Durability III. 

Structure. — Pith rays fine, less conspicuous than in most other lauans; 
porea small to fairly large, less numerous than in other lauans, evenly 
scattered, sometimes partitioned; soft tissue much scantier than in most 
other red lauans; resin rings frequent, distinct; the cross section bears 
about the same relation to red lauan {S, negrosensis) as that of guijo 
(5. ^ttiso) to apitong {Dipterocarpus spp.) that is, it has a smoother, 
cleaner look; also tanguile has in cross section a pinkish or pale purplish 
tinge distinct from the pale to dark, dull brick red of the other red lauans. 

Uses* — ^All the uses of red lauan, but preferred to the other lauans 
for fine work on accoimt of its greater hatdness and density and, excepting 
sapwood, somerwhat greater freedom from attacks of beetles. 

Supply j-^Widely distributed, abundant from central Luzon to southern 
Tayabas. 

Prices, — There is at present practically no true tanguile on the Manila 
market^ the best seleicted stock being exported, while the remainder is 
sold with miscellaneous lumber; the bulk of the so-called tanguile on the 
market is red lauan or other species of Shorea from central and southern 
Luzon, Negros, Sibuyan and Mindanao. Has been quoted during 1915 at 
MO to Tib per M., except for selected export grades. 

5. 8q%umata Dyer MayApis. 

A tree up to 150 centimeters in diameter. 

Local names.— Alim (Min.) ; bal&bak (Cag.) ; balakbdkan (Lan.) ; baiu- 
kan (Bui.) ; bung& (Cag.) ; damilang (Isa.) ; danlfg (Tay.) ; gugumkun 
(Isa.); kaliian (Agus., Mis., Lan.;) kaMnti' (Zambo.) ; lauian, with 
various adjectives (Tay., Sam., Ley., Sur.) ; lobdk (Cam.) ; magasin6yo 
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(Actus-) ; malabalabllng (Cag.) ; malakaydn (Zambo., Bas.) ; malasindro 
(Ley., Sam.) ; mandaraua (Cag.) ; MayjIpis (N. £., Riz., Lag., Tay., Cam., 
Pol., Mar.) ; ogh&yan (Sam.) ; purd' (Cam., Alb., Sor.) ; tabig or tab^ 
(Tay., Mar.); ub^nan (Agus.). 

Wood of the lauan type; soft; light; sapwood small (2 to 4 centimeters), 
whitish, turning gray or brownish in seasoning, not very sharply dis- 
tinguished from heartwood; heartwood pale red; grain somewhat crossed, 
producing a rather distinct, narrow ribbon; silver grain small, but very 
distinct; texture rather coarse in appearance, but wood takes a smooth, 
glossy finish; seasons well; very easy to work. Durability IV. 

Structure, — Pith rays rather fine; pores small to moderately large, 
evenly scattered, often with glistening resin deposits; soft tissue in thin 
rings about pores; resin rings sometimes at quite regular intervals accom- 
panied by belts of slightly lighter and darker wood, giving appearance of 
growth rings, especially in young trees. 

Supply,'—>Foxuid from northern Luzon to southern Mindanao, abundant 
in many refg^ions. 

Prices, — Rarely sold under its own name, but generally mixed with white 
lauan, red lauan or almon. 

5. teysinAfVMana Dyer TiAong. 

A tree up to 175 centimeters or more in diameter. 

Local names, — Balakb&kan (Agus.) ; b^tik (Lag.) ; budg6 (Cam.) ; bun^ 
(Cag.); hapnit (Cam.); hinlagasf, il-lagasi' (Sib.); malagfso' (Bui.); 
malatidong (Pol.) ; manggachapui (Neg.) ; manggasindro (Sor.) ; mayipis 
(Lag., Tay.) ; pamansagan (Cam.) ; sapHd (Agus.) ; tamdk (Cag.) ; TiAong 
(Lag., Tay.). 

Wood of the lauan type; apparently very variable in color, the lightest 
specimens from Laguna resembling mayapis or very young red lauan, 
others inature tanguile, while one from Cagayan is dark reddish brown; in 
hardness, weight, grain, and texture generally like mayapis. 

Structure.— 'Very much like that of mayapis. 

Supply, — ^Widely distributed in Luzon, very abundant in Laguna and 
Tayabas. 

Uses, — Same as red lauan and tanguile. 

Prices, — Rarely comes into the Manila market, would sell as red laoan 
and at the samef prices. 

S. sp. KALt^NTI. 

A tall straight tree, up to 180 centimeters in diameter. 

Local names, — ^KALt^NTi, manggasin6ro (Zambo., Bas.). 

Wood of the lauan type; light; soft; sapwood small, scarcely distinguish- 
able, but sometimes staining to grayish brown, when it becomes darker 
than heartwood; heartwood almost white when fresh, turning yellow or 
very light yellowish brown on exposure; grain straight or somewhat 
crossed; texture rather coarse; extremely easy to work. Durability IV; 
sapwood and wood of young trees very liable to attacks of pinhole beetles, 
but mature heartwood less so. 

Structure, — Pith rays moderately thick, distinct, rather uniform both 
in thickness and spacing, often bending somewhat around pores; pores 
medium to large, round, sometimes partitioned, numerous, evenly scattered 
singly, in small irregular groups, or in short radial rows; soft tissue in 
thin rings about pores, rarely in small, irregular patches or short 
tangential lines; no growth rings. 
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Supply. — ^Known only from Zamboanga (induding: Basilan) ; abundant 
there. 

Prieea. — Rarely comes to Manila market under its own name; gen- 
erally sold as white lauan or with miscellaneous lumber. 

S. sp. DanlIg. 

Local names. — DanlIg (Tay.) ; sarrai (Gag.)* ' 

A large tree, reported only from these two provinces, apparently not 
abundant, but said to be well known in Tayabas. Wood in every respect 
very similar to the following. 

S. sp. Mangasin^ro. 

A tree 75 centimeters or more in diameter. 

Local names. — Dalingdfngan (Tay.) ; siyau (Ley.) ; malasin6ro, Manga- 
8In6bo (Tay.); manggachapui (Tic); tafigili (Bat.). 

Wood of the lauan type; soft; light; sapwood small (2 to 4 centimeters) , 
whitish, generally staining grayish in drying, not quite sharply marked 
off from h€!artwood; heartwood pale straw color when fresh, turning to 
light brownish yellow; grain straight or slightly crossed; texture fairly 
fine, taking a glossy surface under a sharp plane; seasons well; very easy 
to work. Durability IV. 

Structure. — Pith rays fine, distinct, regular; pores medium sized, numer- 
ous, evenly scattered, with a tendency to arrange themselves in loops 
and irregular diagonal lines, giving a vague pattern; soft tissue in- 
conspicuous, in thin rings about pores and widely scattered, short, dim cross- 
lines between rays; resin rings very rare; no growth rings. 

Supply. — Known only from above provinces; best known in Tayabas; 
one of the less abundant lauans. 

Prices. — ^Whether marketed under its own name or mixed with other 
light-colored lauans, about the same prices as white lauan. 

S. sp. MalakayAn. 

Reported only from Zamboanga and Basilan, apparently rather rare; 
a soft, rather light red lauan, similar to tiaong {S. teysmanniana) . 

GJenus VATICA. 

V. mangaehapoi Blco. (PL VII, fig. 53.) NArig. 

A tall slender tree, up to 70 centimeters in diameter. 

Local names. — ^Aniga' (Beng.) ; aningg&t (Pang.) ; asep (Pang.) ; atpii 
(Pal.) ; bagasusu, bagangsusu (Zambo., Mis., Lan.) ; banik (Cag.) ; bibit 
(N. E., Tay.) ; ddgam (Cam.) ; danggi (Riz.) ; duro' or diirog (Sam., Ley.) ; 
duyong (N. Tay.) ; gisok-madl&u (Sam., Ley.) ; itllan (Riz.) ; kalanfgen 
(I. S.); kaliot (I. N.) ; k&rig, kari6kan, kairokan (Bat.); lab&ng (I. S.) ; 
lisfkan (Riz.) ; lutub (Zambo.) ; n&rik (L S., Cag.) ; NIrig (Zambo., Cota.) ; 
pagsahffigin (Lag.) ; palosdpis (N. E., Lag.) ; paniggayen (I. N.) ; payind' 
(Tay.) ; putfan (Pang.) ; salng&n (Sam.^ Ley.) ; saliig^n (Pang.) ; sal6iigan 
(Un.) ; salong-s&long (Alb., Sor.) ; salongsaloiigan (Agus.) ; s&ung, satingan 
or saungsatifigan (Sam., Ley.) ; saplufigan (N. E.) ; tapurau (Alb.) ; ti- 
ranglaf (Pang.); yak41 bianco (N. Tay.). 

There are at least six other species, so far very little known, of the 
genus Vatica; some of the above names belong to specimens of these un- 
known species, but as the trees are of the same habit and general 
appearance and the wood of the various species is apparently identical, the 
same name is given to all in any given locality where two speicies occur.^ 
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Wood hard to vefry hard; heavy to very heavy; sapwood often large (3 
to 10 centimeters) , rather sharply marked off from heartwood, straw color 
when fresh, but g^enerally staining to light gray or brown in drying, much 
subject to attacks of boUi fungi and insects; heartwood pale yellow when 
fresh turning brown on exposure, oftcm with small, indistinct dull greenish 
brown streaks and mottlings; grain straight or slightly crossed, showing 
little or no ribbon when quarter-sawn; silver grain fine and inconspicuous; 
texture very fine and dense, thef smoothest and finest of all Philippine woods 
of this family; seasons well, warping and splitting less than the yacals; 
hard to saw and shape, but, on account of its fine and straight grain, 
fairly easy to surface. Durability I, excdpt sapwood, which is larger and 
poorer than in any of the yacals. 

Strticture. — Pith rays numerous, of two sorts, moderately thick and very 
thin; pores smaller than in any other wood of the family, evenly scattered; 
resin canals scarce, very small; soft tissue almost absent; no growth rings. 

Uses. — Same as yacal. 

Supply, — ^Widely distributed, in parts of Mindanao abundant. 

Prices. — Almost always sold as yacal and at the same prices. 

TLACOirXTIACEAE. 

[Aimng* family.] 
Genus HOMAUUM. 

A genus of about 10 species, most of them timber trees, the largest 
reaching a diameter of 95 centimeters. The general appearance, mechanical 
properties, and structure of all species are very much alike except for 
certain variations in color and density, which seem to be due partiy to 
local conditions and not entirely to specific differences. 

Wood hard; heavy, specific gravity 0.863 (Foxworthy), 0.859 (Gardner), 
0.885 (Puigdulles) ; sapwood 8 to 5 centimeters thick, yellowish or pinkish, 
sometimes rather sharply marked off, sometimes merging gradually into 
heartwood; uncolored and colored heartwood v6ry variable, former gmerally 
large and yellowish, pinkish, or paler red, latter generally small and reddish 
or pale chocolate brown, but sometimes whole heartwood very irregularly 
streaked and mottled; grain straight or slightly crossed; texture very 
finef, dense and smooth; seasons fairly well, checking and warping very 
little; hard to saw, but not difficult to shape and surface. Durability I; 
rarely attacked by termites and but slowly by teredo. 

Structure. — Pith rays very numerous, fine to very fine, oftoi bending 
around porefs, frequently whitish; pores small, scattered singly or in short 
radial lines; soft tissue inconspicuous; growth rings, if present, voy 
indistinctly marked. 

Uaea. — ^Piling; ship, wharf and bridge building; posts, sills, poles, ties, 
paving blocks; floors; interior finish; sash; furniture and cabinetwork. 

Supply. — ^Widely distributed from northern Luzon to Mindanao, bat 
scattered; well known, however, and generally a small but steady supply in 
Manila market. 

Prices. — One hundred and ten pesos to ^180 per M. 

The following are the most important species of Homalvwm: 
H. braeteatum Benth. 

A tree up to 70 centimeters or more \n diameter; reported from: I. S., 
Abra, Pang., Bat., Bui., Lag., Tay., Cam., Sam. 

Local names. — ^Ar&iig^n (Lag., Tay., Cam.) ; kamiiyau (Abra) ; malaka- 
m&figa' (Bat.); matambok&l (L S.) ; panginahduan (Sam.). .^Tp 
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H. btxinUeiue F.-Vill. (PL VII, fig. 54.) AbAnga.' 

A tree up to 70 centimeters or more in diameter; reported from: Tay., 

Cam., Cota. 

Local names. — ^Ar&fi^n (Tay., Cam.) ; kamagdhai, kamagr&hi' (Cam.) ; 

malatamb6ga (Cota.). 

H. oblongifoHum Merr. 

A tree up to 75 centimeters in diameter; reported only from Zamboanga, 
with local names aranga (?) and banaui, the latter belonging properly 
to Cyelosteman spp. 

The wood seems to be of slightly finer texture than that of other species; 
otherwise, it is identical with aranga. 

H. viUarianum Vid. 

A tree up to 85 centimeters or more in diameter; reported from: Lag., 
Sor., Sam., Ley., Mis. 

Local names. — ^Ad&nga (Sor.) ; matobatd (Sam.). ' 

Clenus TRICHADENIA. 
T. phUippinensis Merr. MalapinggXn. 

A tree up to 70 centimeters in diameter; reported from: Pang., Riz., 
Lag., Tay., Cam., Sib., Cap., Neg. 

Local names. — Ban&u (Cam.); bandog (Sib.); ibol (Pang.); lindb 
(Cap., Neg.); MalapinggXn (Tay., Cam.); malap&figl (Neg.). 

Wood hard; heavy; sap wood and heartwood scarcely distinguishable; 
yellowish to light brown; grain somewhat crossed; texture slightly coarser 
than aranga; seasons with little warping, but liable to check internally; 
fairly easy to work. Durability II; not attacked by beetles. 

Structure. — ^Very much like aranga, but pith rays thicker and more 
wavy, pores larger, and whitish deposits in pith rays more abundant. 

Uses. — Posts; beams, joists, rafters; flooring; interior finish. 

Supply and prices. — Scarce; is not known by name to Manila lumbermen 
and consequently occasional logs or small lots of lumber are sold with 
miscellaneous stuff, selling at about ^5 per M. and upward. 

DATI80ACBAS. 

A family containing, in the Philippines, only a single timber tree. 
Genus OCTOMELES. 

O. sumatrana Miq. (PI. VII, fig. 55.) BinuAng. 

A tall tree up to 100 centimeters or more in diameter; reported from: 
Gag., Zam., Bat, Riz., Lag., Tay., Cam., Min., Dav., Zambo., Pal. 

Local names. — Barawfsan, barawiswlsan (Lag.) ; biludng or BinuAng 
(Lag., Tay., Zambo., Pal.) ; lib&s or libds na putl' (Lag., Tay.) ; sarr&i 
(Cag.). 

Wood soft; light; brittle; sapwood large (10 to 16 centimeters), but 
scarcely distinguishable from heartwood in color; heartwood yellowish 
white, turning pale yellowish brown; grain strongly crossed in broad belts, 
forming a very conspicuous broad ribbon on radial sections; texture coarse 
and rough; no growth rings; in general appearance similar to loktob 
(Duabanga moluccana), but quite distinct in structure. 
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Structure. — Pith rays moderately broad, few, rather even in thiekness 
and spacing; pores numerous, large, very evenly scattered, a few parti- 
tioned; soft tissue inconspicuous; no growth rings. 

Uses. — Buoys for rafts of heavier timber; dugout canoes; cheap and 
temporary construction ; box lumber ; would make a good match-box veneer. 

Supply, — Widely distributed, river bottoms and clearings, but generally 
very scattered. 

Prices. — Marketed only in miscellaneous lots of cheap lauan. 

LYTHRACEAS. 

[Buutb* family.l 
Genus LAGERSTROEMIA. 

L. piriformis Koehne (PL VII, fig. 56.) BatitIkan. 

A tree up to 90 centimeters in diameter; straight but not tall. 

Local names. — B^gun&rem (Dav.) ; bagundum (Zambo., Da v.) ; baluknft 
(Cag.) ; banab&ng-bugtung (Riz.) ; ban&bang-dingl&s (Tay.) ; banabang- 
tinton (Riz.) ; basit (Zambo.) ; batikalig (Pang.) ; BAirrfNAN (Batg., Tay., 
Cam., Alb., Sor., Sam., Agus., Zambo.) ; bug'4om, bug'&rom, bugudnHn 
(Sam.); dinglas (Tay.); dum&te (N. Luz.) ; lasila' or lasilak (Ilk., Gag.); 
Unau (Sor.) ; lumAti ( I. S.) ; lumpfan (Sam.) ; magaklud (Cota.) ; maga- 
talul6ng (I. S.) ; magugahum (Agus.) ; manglati (Bis. Is.) ; naghubo' or 
nathubo' (Lag.); pamalauagon (Ley.); salulung (Gag.); talulung (N. 
E.) ; tindan (Cam., Alb., Sor.) ; sometimes called ''Philippine teak." 

Wood hard; heavy, specific gravity 0.769 (Foxworthy), 0.795 (Gardner); 
sapwood Vhriable, sometimes small (1 or 2 centimeters) and sharply di9* 
tinguished, sometimes much larger (4 to 6 centimenters) and merging 
gradually into heartwood, whitish when fresh, turning grayish brown on 
exposure, in wood from young, fast-growing trees hardly distinguishable 
from heartwood after seasoning; heartwood light olive gray to dark 
grayish brown ; distinctly ring-porous and so showing on slash-sawn boards 
a figure with narrow open and broad dense grain similar to that of ash; 
gfrain generally straight, sometimes with a short, very regular wave; 
texture fine, dense, smooth; seasons with little warping, but liable to 
split badly at ends; logs and freshly trimmed ends of sawn lumber should 
be painted to prevent splitting; rather difficult to work, but takes a 
beautifully smooth surface under sharp tools. Durability I; rarely at- 
tacked even by teredo and termites. 

Structure. — Pith rays numerous, fine, rather indistinct; large pores 
in an irregular, crowded, double or triple row in inner part of growth ring, 
growing gradually smaller and fewer in outer part; frequent glistening 
deposits (probably tyloses) in pores; soft tissue conspicuous, in irregularly 
rounded patches about large pores, toward middle of ring tending to be- 
come confluent and form broken, wavy lines and at end of ring generally 
forming one or two continuous lines; growth rings sometimes broad (1 
to 1.5 centimeters) and very distinct, but when narrower, as in wood of 
old, slow-growing trees, very much less conspicuous. 

Uses. — Ship, wharf, and bridge building, including salt-water pUes; 
ties; paving blocks; sills; posts; beams, joists, rafters; flooring, interior 
finish; furniture, cabinetwork. 

Supply, — ^Widely distributed, but scarce. 

Prices. — One hundred and eighty pesos to MOO per M. 
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L. speeiosa Pers. (PL VIII, fig. 57.) BanabA. 

Local names* — BanabI (throughout Luz., in Min., and parts of Bis. Is.) ; 
bug'^om (Sam.) ; dug&um (Ley.) ; kauflan (Guim.) ; makabdlo (Pang.) ; 
mitl& (Pamp.) ; nabulong (Gag.) ; pamarau&gon (Ley.) ; parabukung 
(Mis.) ; tabafig&u or tagban^u (I. S., Gag.). 

Wood ashy rose to reddish brown; in every other respect very similar 
to batitinan in general appearance and structure, but somewhat softer, 
lil^ter and easier to work; seems to season better than batitinan; put 
to about all the same uses; more widely distributed and known, but trees 
are scattered and small, therefore much scarcer in Manila market. Prices 
about same as batitinan. 

SOKNEBATIACEAE. 

[Pacatpat family] 

A family represented in the Philippines by only two timber trees, which 
have wood of very different character. 

Genus DUABANGA. 
D. mohiccana Bl. Lokt6b. 

A large tree, up to 90 centimeters or more in diameter; reported from: 
I. N., Gag., I. S., Isa., Abra, Bont., Beng., N. V., N. E., Bui., Riz., Lag., 
Batg., Tay., Gam., Alb., Min., Neg., AgUs., Gota., Zambo., Pal. 

Local names, — ^Arfk (Gag.) ; binukng (Bui., Riz.) ; biikag (I. S.) ; buytlkan 
(N. V.) ; daha (Neg.) ; dapul (Abra) ; kadfl (Abra) ; kadfr (I. N., Gag.) ; 
k&rig (Gag.) ; Lokt6b, luktub and similar forms (Lag., Tay., Gam., Min., 
Zambo.); malapalikpfk (Riz.). 

Wood soft; light, specific gravity 0.884 (Puigdulles) ; sapwood 6 to 8 centi- 
meters thick, yellowish, not quite sharply marked off from heartwood; heart- 
wood yellowish gray to light brown; grain crossed in broad bands; texture 
coarse, rough; in general appearance much like binuang {Octomelea sumor 
trana), but very distinct in structure; does not split and warp in drying, 
but liable to stain badly if not seasoned quickly; extremely easy to work. 
Durability poor, but not often attacked by beetles. 

Structure, — Pith rays numerous, fine to medium sized, indistinct, often 
bending around pores; pores numerous, medium sized to large, often parti- 
tioned, evenly scattered or with a tendency to form diagonal patterns, rarely 
with yellowish deposits; soft tissue in irregularly rounded, ill-defined patches 
about pores, sometimes running together in wavy tangential or diagonal 
lines; growth rings absent or very indistinct. 

Uees. — Floaters for rafting heavy logs; fish-net floats; dugout canoes; 
lig^t or temporary construction. 

Supply and prices . — Scarce; logs unknown in Manila market; larger 
operators cut it occasionally with the cheapest miscellaneous lumber, selling 
at not over «0 per M. 

Genus SONNERATIA. 

Two or three species, only one of any importance; the same local names 
Are given to all and the wood is identical in structure. 

S, caseolaris Engl. 

A small tree, reported from: Gag., Bat., Man., Pal. Rarely if ever forms 
heartwood and is cut only with mixed inferior firewoods. ^ . 
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S. pagatpat Blco. (PI. VIII, fig. 58.) PagatpIt. 

A medium-sized to tall tree of the mangrove swamps, up to 100 eenti- 
meters in diameter, generally with a straight regular bole; it probably occurs 
in all mangrove swamps, but in many regions is of comparatively anall 
size ; the largest trees are found in Mindanao ; reported from : Cag., Zun^ 
Bat., Tay., Pol., Cam., Min., Mas., Ley., Ilo., Guim., Cebu, Neg., Mis., Lan^ 
Cota., Zambo., Has., Pal. 

Local names. — ^Bungalon (Mas.); ilukabb^n, lukabbdn (Cag.); Pagatpat 
in most other regions; palalan, pedada or pirara (Cota.) ; palatp&t (Bat); 
patpitt (Agus.). 

Wood moderately hard; moderately heavy to heavy; sapwood 3 to 8 
centimeters thick, grayish brown; heartwood light brown to dark chocolate; 
when wet or under varnish, heartwood of old mature trees looks almost 
black; grain straight or very slightly crossed; texture fine, very homoge- 
neous, smooth, but not glossy; distinct salty taste; fishy or "swampy" odor, 
especially when fresh ; boards season fairly weU, but logs and heavy planks 
are liable to check internally; easy to work; rusts out small nails or 
screws, on account of salt content. Durability II; even sapwood rardy 
attacked by insects and heartwood said to resist teredo very well. 

Uses. — Piles; posts; poles; ties; paving blocks; ship, bridge, and wharf 
building; general strong construction; doors; siding, sheathing, ceiling, 
flooring and all kinds of interior finish; ship planking and decking; furniture 
and cabinetwork; musical instruments. 

The large knees or air roots, known as daluru, are used for razor hones, 
fish-net floats, and as a substitute for cork in the velvet trimmed, cork-soled 
slippers called ''corchos;" they are recommended for bottom lining (in 
place of cork) for entomological specimen cases and for thumb-tack holders; 
would probably also furnish a good material instead of cork or pith in the 
manufacture of tropical sun helmets. 

Supply, — Though widely distributed, so far found of large size only in 
Mindanao and the surrounding small islands; there has been a fairly steady 
supply in the Manila market for some years. 

Prices. — Fifty pesos to M5 per M. 

LSCYTHIBACEAE.' 

[PutatftoiUy.] 

Genus BARRINGTONIA. 

A genus of small to medium sized trees, only one of which, botong, is 
of any importance. 

B. asiatica Kurz (B. speciosa Forst.). B6tong. 

A tree up to 75 centimeters in diameter, short and often irr^rular. 

Widely distributed on and near sandy beaches and almost always with 
the name B6tong or botong-botong. 

Wood light; soft to moderately hard; sapwood large (6 to 10 centimeten)> 
pale, rather sharply distingruished from heartwood; heartwood pale reddish 
brown, sometimes with narrow, irregular, dark streaks; grain somewhat 
crossed; texture fairly fine and smooth, not glossy; seasons weU; easy to 
work. Durability about III; not commonly attacked by beetles. 

Structure, — Pith rays fine, numerous, rather indistinct; pores small to 
fairly large, often partitioned, numerous, evenly scattered, singly or in radial 



' See footnote on p. 186. 

Digiti 



zed by Google 



179 

rows of 2 to 4; soft tissue in very numerous, short and Irresrular straight 
or crooked crosslines, forming: with the rays a fine lacelike pattern; growth 
rings marked by vaguely defined belts of denser tissue. 

Uses, — Little used except locally for posts and beams and household or 
agricultural implements; impregnated, would make good ties and paving 
blocks; also a pretty cabinet wood. 

Supply. — ^Found on almost all beaches, but rare toward interior and 
nowhere abundant. 

Prices. — ^Not marketed except an occasional log with miscellaneous lots. 

B. luzonenaia Rolfe, B. racemosa Bl., B. reHetdata Merr., B. revoluta Merr., 
all known as PCtat (Tag., Bkl.) ; latubd (Cag.) ; piling (Cag.), him- 
babdlud (Cap.), etc., are small trees with soft, light, perishable wood. 

Genus PLANCHONIA. 
P. BpectahUis Merr. Lam6g. 

A tall, straight tree, up to 100 centimeters or more in diameter. 

Local names. — Apilang (Bat.) ; balat-usin (Cam.) ; bansaldgin (Neg.) ; 
buhukan (Mas.) ; dtingon (Neg.) ; Lam6o (Bat., Lag., Tay.) ; malaputat 
(Lag.) ; malatagum (Cam.) ; motong-b6tong (Cam., Alb.) ; paronot (I. N.) ; 
putat (Cag.); uban (Tay.). 

Wood hard; moderately heavy; sapwood 4 to 8 centimeters thick, pale 
grayish brown, sharply distinguished (in large trees) from heartwood; 
heartwood deep reddish brown, resembling toog and tuai, with regular or 
irr^ular lighter and darker belts; grain straight or slightly crossed, some- 
times curly; texture fairly fine and smooth; does not warp much, but 
liable to honeycomb badly if seasoned in large pieces; fairly easy to work 
and takes a glossy surface under a sharp tool. Durability II; very rarely 
attacked by beetles. 

Structure. — Pith rays numerous, fine to very fine, often bending around 
pores; pores numerous, scattered singly or in radial groups of 2 to 4, in 
sapwood open, in heartwood generally more or less filled with soft tissue; 
soft tissue also in very numerous irregular crosslines, forming a lacelike 
pattern with the rays; growth rings very ill defined. 

Ueea. — Posts; beams, joists, rafters; flooring; interior finish; a beautiful 
cabinet wood, that deserves to be better known. 

Supply, — ^Widely distributed in Luzon and Bisaya Islands, but scattered; 
rarely comes into Manila market except with medium-grade miscellaneous 
lots, but is sometimes ignorantly or fraudulently substituted for betis, 
bansalagin or other heavy, dark red woods. 

Prices.— About MO to ^120 per M. 

BHIZOPHORACEAE. 

[Bacauan family.] 

The trees of the bacauan or mangrove family form a very large propor- 
tion of the total area of the tidal swamps of deltas, estuaries, and protected 
shallow bays. The pototans {Bruguiera spp.), the bacauans (Rhizophora 
spp.), and tangal (Ceriope tagal) are found only in such situations. 
Bacauan-gubat (CaraUia integerrima) , which is a forest species, has wood 
of a quite different character from the swamp species. The mangroves 
furnish a very large proportion of the firewood used in the vicinity of the 
swamps and in the larger centers of population, to which the wood is 
brought over great distances both by land and by water, principally the 
latter. ^ ^gl^ 
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Genus BRUGUIEBA. 

A genus of four species which have practically identical wood. They 
are most commonly known (and in the Manila market almost exclusively) 
as pototan, though the wood is often mixed with and sold as bacauan, the 
latter being the most widely known and used name in the whole family. 
Busain and pototan are typically larger and straighter trees than langani 
and pototan-lalaki; the last named is the shortest and crookedest of the 
four. 

Wood hard; heavy to very heavy; sapwood 2 to 4 centimeters thick, 
sometimes merging gradually into darker- heartwood, but often almost 
indistinguishable from it; heartwood pale dull red or reddish brown; some- 
times with very irregular narrow but ill-defined dark streaks; grain 
straight; texture fine; beautiful conspicuous silver grain on radial sections; 
logs check badly in seasoning, but sawn lumber seasons without much 
checking and warping if properly stacked under roof; hard to saw, bat 
otherwise easy to work. Durability III, but said to last well in wet sitos- 
tions, is rarely attacked by insects, and said to resist teredo for as much 
as seven or eight years. 

Uses, — Salt water and foundation piling; mine timbers; house posts; 
furniture and cabinetwork; properly sawn and carefully seasoned would 
make an excellent flooring; on account of its shape, great strength and 
durability when submerged in fresh water, specially recommended for 
submerged foundation piles; a considerable part of the firewood brought 
to Manila as bacauan is really pototan. 

Supply and prices. — ^Abundant in mangrove swamps, but little cut and 
marketed, except firewood sizes; occasional lots mixed with miscellaneoos 
lumber of harder grades sell at prices rang^ing from about TIO per M. 
upward. 

The following are the Philippine species of Bniguiera, as reported from 
botanical collections, but it is probable that all four species are found in 
almost all mangrove swamp regions: 

B. gyrMrrhiza Lam. (PI. VIII, fig. 59.) Busto. 

A tree up to 76 centimeters in diameter; reported from: Gag., Zam., 
Bat., Tay., Min., Ley., Neg., Sur., Zambo., Bas., Gnl. 

Local mmea. — ^Bakku (Zam.) ; bak&uan (Min.) ; BusXin or similar forms 
(Min., Tay.); pot6tan or putdtan (Gag., Bat., Tay., Min., Neg., Ley., 
Zambo., Bas.). 

B. caryophylUndea Bl. Pot6tan-Lalaki* 

A tree up to 40 centimeters or more in diameter; reported from: Pang.f 

Bui., Tay., Min., Gebu, Neg., Gota., Gul., Pal. 

Local namss.— Bak&uan (Min.) ; bius (Gota.) ; bus&in (Min.) ; hi^^ 

(Neg.); lagr&rai, lafigdrai (Gota.); magtoiig6g, (Mas.); pot6tan and 

Pot6tan-laU(ki (Tay., Min.). 

B, eriopetala Lam. Pot6tan. 

A tree up to 65 centimeters in diameter; reported from: Gag., Palanii 
Bat., Man., Tay., Gam., Min., Mas., Mis., Lan., Gota., Zambo., Bas., Pftl^ 
Taw. 

Local names.— Al&i (Pal.); bak&uan (Man.); balinsariyan (Tay.); 
busiin, bussing, etc. (Tay., Min., Lan., Zambo.) ; gutulin (Gag.) ; lagto', 
(Gag.) ; lag&sak (Palaui) ; Pot6tan or putuUn (Tay., JJin., Mas., Mis.. 
Gota., Zambo., Pal.) . Digitized by GoOgU 
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B. parviflcra W. and A. LAil&iBAi. 
A tree 46 centimeters or more in diameter; reported from: Cagr., Zam., 

Batg.f Tay., Pol., Cam.» Min.» Mas., Ley., Ilo., Neg., Zambo. 

Local names. — BaUuan-laldki (Bat|:.) ; hafi^ai or hafig&rai (Min., 
Ma8.» Ley., Ilo., Negr.) ; hiiig&lai (Pol.) ; LaMArai or laiig&ri' (Zam., Tay., 
Mas., Neg., Zambo.); pot6tan (Cag., Tay., Zambo.). 

Genus CARALLIA. 

C. tntegerrima DC; (PI. VIII, fig. 60.) BxcAuAN-Gt^AT. 
A tree up to 40 centimeters or mord in diameter; reported from: N. £., 

Pang^ Bat., Ris., Lag., Tay., Min., Ley., Sib., Zambo., Pal., Sulu Arch. 

Local names.— Anos^p (N. E.) ; BAcAuAN-Gt^BAT (Bat., Lag., Min.) ; 
bflukatt (Bat.) ; dflang-usii (Min.) ; kuling-mantik (Ris.) ; magna (Min.) ; 
takling-an&k (Bat); tandul (Sulu Arch.). 

Wood moderately hard; moderately heavy to heavy; sapwood pale red, 
not sharply distinguished from light red to light reddish brown heartwood; 
grain straight; texture rather coarse in appearance, but fairly dense; very 
conspicuous silver grain; seasons with little checking or warping; easy to 
work. Durability under severe conditions probably not high, but not 
attacked by beetles. 

Structure. — Pith rays numerous, of two kinds, very fine and very thick, 
8 to 6 fine ones between every 2 thick ones; pores numerous, moderately 
large, crowded in irregular groups and in radial rows between large rays; 
soft tissue about pores mostly grayish, in irregular cross lines between 
rays, mostly of same reddish color as the latter; no growth rings. 

Uaea. — ^Locally for posts and structural timber; furniture and cabinet- 
work; musical instruments; a very pretty, easily worked and durable cabinet 
wood. 

Supply and prices. — ^Not known by name in the Manila market and only 
comes in occasionally in lots of cheap miscellaneous woods. 

Genus CERIOPS. 

Two species, the smallest trees of the mangrove family in the Philippines. 
C roxhurghiwna Am. 

A tree up to 20 centimeters in diameter; reported from: Bat., Tay., Cam., 
Min., Do., Neg. 

Local names. — Bakduan (Bat, Min.) ; matafi^ (Bat.) ; tafigiil (Tay., 
Cam.); tungtig (Neg.). 

Wood identical with following; there is some doubt as to C. roxbuT' 
ghimna being a distinct species. 

C. tagal C. B. Rob. (PI. VIII, fig. 61.) TAfHUL. 

A tree up to 85 centimeters in diameter; reported from: Cag., Pang., 
Zam., Bat, Tay., Min., Mas., Mar., Neg., Cap., Cota., Zambo., Malamaui, 
Cul., Pal., Taw. 

Local names. — Magtoiig6d (Min.) ; niiigon (Pang.) ; tagdsa' (Bat) ; 
ta^T^Xl, (Zam., Tay., Mar., Neg., Zambo.); tafigh&l (Min.); tofigdg, 
tufiS^d, tufi^g, etc. (Mas., Cap., Neg., Taw.). 

Wood very hard; very heavy; sapwood small, scarcely distinct from 
heartwood; heartwood orange red changing on exposure to reddish brown; 
gives an iridescent orange red color to water; grain straight; texture 
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very fine and dense, taking a smooth, almost polished surface under sharp 
tools; does not check badly, but somewhat liable to warp in seasoning; not 
difficult to work except for its hardness. 

Uees, supply and prices. — ^Much the same as the pototans and bacaaans, 
but scarcely ever seen as saw timber, on account of its scarcity and small 
size; much used locally for posts, beams and rafters (round) of small 
houses; treenails, wedges, etc.; when brought to Manila market as fire- 
wood, separated from and sold at somewhat higher prices than the 
bacauans and pototans. 

Genus RHIZOPHORA. 

Two species, in mangrove swamps; wood practically indistinguishable. 

Local names. — Bak&u (sometimes bakhdu in Bkl. and Bis.)* BacAuan, 
bac&uan-laldki, and BacAuan-babjIe (throughout the Islands; the last two 
not constantly given to the same species in different regions) ; the only 
other names recorded on botanical collections are parak (Cul.) and oaka- 
tan (Min.). 

R. conjugata L. BacIuan. 

A tree up to 60 centimeters in diameter; reported from: Cag., Zam., Bat, 
Tay., Cam., Min., Mar., Ley., Ilo., Cebu, Neg., Cota., Zambo., Bas., Pal. 

Wood slightly harder and heavier than the pototans; sapwood 3 to 5 
centimeters thick, in old trees very sharply distinguished from daric 
orange red heartwood; grain straight; texture fine and dense; conspicuous 
silver grain; logs and large timbers liable to check badly, but if properly 
sawn and carefully stacked seasons with little warping and splitting; hard 
to saw, but not otherwise difficult to work. Durability of sapwood poor, 
but heartwood as good or better than the pototans. 

Structure. — Practically identical with the pototans (Bruguiera spp.). 

Uses. — Same as the pototans; with the exception of tangal, the best 
firewood brought to Manila in large quantities. 

Supply and prices. — Little cut for saw timber; comparatively small 
quantities have been shipped from Mindanao in small and medium dimen- 
sion stock and sold in Manila at MOO to n20 per M. 

R. muoranata Lam. (PI. VIII, fig. 62.) BacAuan-Babae. 

A tree somewhat larger than bacauan; reported from all the same 
islands and provinces as bacauan, except Cag., Mar., and Ley. 

Wood in all respects practically identical with preceding; it is impossible 
to say which of the two furnishes the greater bulk of the timber and 
firewood brought to market. 

COMBRETACBAE. 

[TaliBay family.] 

A family which furnishes a number of woods which, though not abtud- 
ant, are of considerable value as general construction, interior finish, and 
furniture woods. 

The wood of tabau (Lumnitzera spp.) is of fine texture and even grayish 
or brownish color. That of the talisay group (Termihalia spp.) is of 
rather coarser texture (except binggas), but has a pretty grain and a 
variety of pleasing colors. The species of TerminaUa have, as a rule, 
rather fine pith rays, scattered pores and soft tissue forming a character* 
istic pattern difficult to describe, but easily recognized after a little practice. 
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Genus LUMNITZERA. 
L. Httorea Voig:t (Plate VIII, fig. 63.) TabAu. 

A small to medium sized tree, up to 50 centimeters in diapieter, with a 
straight, fairly long bole. 

Local names. — ^Anilai (Min.) ; bakting, banting (Taw.) ; bulokbulok 
(Occ Neg.) ; daluru-bab&e (Tay.) ; dulokdulok (Mas.) ; kalaplni' (Zam.) ; 
karifurog (Cag.) ; kulasi' (Min.); libato (Tay., Pol.) magalolo (Pol.); 
panting-pantlng (Bas.) ; papdsU (Tay.) ; saga'sd' (Din.) ; sala'sd' (Occ. 
Neg.); santing (Taw.); TabAu (Mas., Neg., Zambo.). 

Wood moderately hard to hard; heavy; sapwood and heartwood hardly 
distinguishable, pale brown; grain straight; texture fine, dense and smooth, 
taking a silky finish under a sharp plane; when fresh, with faint od6r 
of roses; seasons well and is easy to work. Durability I. 

Stmeture, — Pith rays fine, very numerous; pores small in very regularly 
scattered radial rows of 2 to 6; soft tissue inconspicuous; growth rings 
faint, irregular, sometimes marked by a narrow belt of darker, denser 
tissue. 

l/ses. — ^Piles, poles and house posts; ties; paving blocks; bridges and 
wharfs; general strong construction; ship planking and decks; handles; 
cabinetwork. 

Supply, — ^Very limited. 

PrieeM, — ^Not known in Manila market and would be brought in only 
with miscellaneous lumber; about 5 per cent of tabau is sometimes found 
in large mixed lots of ties sold at ^1.50 to n.75 per tie. 

L. racemosa Willd. KulAsi. 

KviJisi, known also as tabau, has the same qualities, but is a much 
smaller tree and so is still more rarely cut. 

Genus TERMINALIA. 
T. ealamansanai Rolfe MalakalumpIt. 

A tall, straight tree, up to 50 centimeters or more in diameter; reported 
from: Gag., Abra, Beng., N. E., Pamp., Zam., Bat., Riz., Lag., Tay., Sor., 
Mas., Neg., Ant., Sur., Agus., Dav., Zambo., Pal. 

LoctU names. — Bangkalagudn, bangkalduag (Tag., Bis.) ; bayabo (I. S.) ; 
bisdl, busfli (Pang.) ; burdwis (Pal.) ; dikang (Pamp.) ; kalamansali' 
(Zam., N. E.) ; kalamansanai (Tag., Bis.) ; kalumpit (Gag., Bat., Tay.) ; 
kalumplt-babde (Bat.) ; kaluplt (Gag.) ; lumangog, lumdnog (Sur.) ; ma- 
bantut (Bat.) ; magtalisai (Tay., Sor., Mas., Dav.) ; MalakalumpIt (Bat, 
Lag., Gam.) ; pafigalusiten (Abra) ; sakat (N. E.) ; saget, sdket (Beng.) ; 
samburdgat (Pal.); sulo'-suk>' (Zam.). 

Wood moderately heavy to heavy; moderately hard; whitish when fresh 
cut» changing to grayish yellow; no distinct heartwood; grain often finely 
wavy or curly, with a distinct figure formed by concentric bands of soft 
tissue; texture rather coarse in appearance, but smooth. Durability IV; 
often attacked by shot-hole beetles. 

Struciurt^ — ^Pith rays numerous, fine, indistinct; pores medium to large, 
sometimes partitioned, few, scattered; soft tissue very conspicuous, sur- 
rounding and connecting pores and forming numerous, very wavy, some- 
times branching and confluent concentric lines, often half as broad as 
intervening dense tissue; no growth rings. 

Uses. — Gheap or temporary construction; cheap furniture; paving blocks, 
ties, mine timbers (treated). 
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Supply. — Limited. 

Prices^ — Sold only with cheap miseeUaneoiu lumber* 

T, catappa L.. TALfaxT. 

A tree of medium height, up to 76 centimeters in diameter; found in 
almost all beach-type forests and in river bottoms, also often planted in and 
about towns. 

Local names, — Log6 (Cag,, I. S., Un.) ; sabidug (Bats.) ; salaisal (Brag.) ; 
salfsai (Zam., Bat); TxLfsAY (Cag., Zam., Tar., Bui., Bat., Riz., Man., 
Lag., Tay., Cam., Alb., Sor., Min., Neg., Ilo., Cota., Pal.) ; talfsi' (Bas.). 

Wood moderately hard; moderately heavy; specific gravity about 0.700; 
sapwood in young trees large, whitish, in old trees hardly distinguishable 
from heartwood; heartwood rather variable, from light to dark brown, 
sometimes reddish brown and often with irregular darker and lighter 
belts; grain crossed and often curly and twisted; texture rather 
coarse; seasons well; easy to work; chips soaked in water give yellow 
color. Durability at least III. 

Structure. — Pith rays fine, often wavy; pores few, moderately large to 
large, often partitioned, scattered; soft tissue in thin irregular rings about 
pores, frequently connecting pores, and forming numerous, very irregular, 
broken tangential lines; occasional whitish deposits in pores; growth rings 
irregular and indistinct, s<Hnetimes marked by a narrow belt of denser 
tissue. 

Uaea. — Beams, joists, rafters; posts above stumps; flooring, sheathing, 
ceiling; furniture and cabinetwork. 

Supply. — Limited. 

Prices. — Rarely comes to Manila market; if sold on its own merits 
or under the name calumpit, would probably bring not over MOO per M. 

T. comintana Merr. BincgAs. 

A tall, fairly straight tree up to 100 centimeters or more in diameter; 
reported from: I. N.» Cag., I. S., Isa., N. E., Pang., Pamp., 2Sam., Bat, 
Riz., Lag., Batg., Tay., Cam., Alb., Min., Mas., Tic, Neg., Dav., Zambo., 
Pal. 

Local namea. — Ag&ru (Pang.); apungd (Bat); bangay&s (Min., Tay.); 
bafigUs (L N., N. E., Zam.); batitlnan-babie (Tic); bifigas (Bat); 
BinggAs (Zam., Bat, Lag., Mas., Zambo.); bunggis, bungg&son-tugis 
(Ley.) ; bunglds (Mas., Neg.) ; bungr&s (Alb.) ; dingl&s (Bat, Lag., Batg., 
Tay.) ; hinabu&d, hinabusl (Min.) ; lakndb (N. E.) ; lasfla', laaOak, lasi- 
Idsan (I. S., I. N., Cag.) ; maglalopoi (Pang.) ; maghtibo', naghtibo' (Bh.); 
malatagdm (Zambo.) ; maupat (Pal.) ; paghtibo', p41ang (Riz.) ; rubian 
(Lag.) ; tai$fsan (Pamp., Mas.) ; tiror6n (Cam.). ' 

Wood hard; heavy; sapwood large (5 to 10 centimeters), yellowish white 
when fresh, turning to pale grayish brown; heartwood irregular in outline, 
grayish or brownish with dark purplish brown streaks; grain straight; 
texture fine, smooth; seasons well and works very smoothly. Durability at 
least III; even sapwood is not attacked by beetles. 

Structure. — Pith rays fine, numerous, whitish, often bending around 
pores; pores small to medium, numerous, evenly scattered, frequently par- 
titioned; soft tissue not conspicuous, forming small irregular patches 
around and between pores, and scattered, irregularly wavy, tangential 
lines; growth rings inconspicuous, marked by irregular bands of denser 
tissue. 

Usee. — Posts above stumps; beams, joists, rafters; floors; sheathing; 
ceiling; furniture and cabinetwork. ^ i 
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Supply. — Limited. 

Prieea. — Eighty pesos to MOO per M. 

T. eduUs Blco. GALUMPfr. 

A tall and straight tree, up to 60 centimeters or more in diameter; 
reported from: Cag., I. S., Bont, Lep., N. E., N. V., Pang., Tar., Bui., 
Zam., Bat, Riz., Lag., Tay., Pol., Cam., Sor., Min., Mas., Sam., Sib., Neg., 
Guim., Agus., Zambo., Pal. 

Local names. — ^AIupl' (Cag.) ; baho (Pal.) ; balisdyin (Min.) ; baraus 
(Pal.) basf (N. V.) ; besf (N. E.) ; bisil (Bui.) ; buluAng (Bis.) ; dalinsf 
(Lag., Tay.) ; dirigloilin (Cam.) ; disi (N. V.) ; gayumdhin (Zam.) ; gfsit 
(N. V.) ; kalamansdnai (Riz.) ; kalautit (I. S., Cag., Beng., N. V., Pang., 
Zam., Tar.); kalum^Lgon, kalumdnbg or kalumdngog (Cam., Sor., Mas., 
Sam.); kalumplt or CALUHPfr (Zam., Tar., Bui., Riz., Lag., Tay., Cam., 
Sor., Mas., Min., Zambo.) ; kalupl', kalurfg (Cag.) ; kalusi', kalusft (I. S., 
Cag.) ; kamaris (PaL) ; kotmok (Cam.) ; magtalfsai (Sor., Mas., and Bi- 
sayas) ; sdkat (Lag.) ; tako (N. Luz.) ; tallsai (Sulu) ; tang&l (Cam.) ; 
taya-tdya (Guim.). 

Wood moderately heavy; moderately hard; sap wood and heartwood very 
much as in talisay, but more even and of rather lighter tint; grain as a 
whole straight, but slightly crossed and often with a short, very regular 
wave; texture somewhat finer and glossier than talisay; colors water yellow. 
Durability III. 

Structure. — Pith rays fine to medium, light brown; pores medium to 
large, scattered, occasionally with minute deposits (tyloses?) that glisten 
like soap bubbles; soft tissue similar to talisay; growth rings sometimes 
fairly distinct, marked by a belt of denser tissue. 

Uees^—^ame as talisay. 

Supply^ — ^Limited. 

Prices.— About MO to MOO per M. 

T. nitens Presl (PI. VIII, fig. 64.) SAgat. 

A tree up to 90 centimeters in diameter; reported from: Cag., I. N., 
I. S., Pang., Tar., Zam., Bat., Bui., Riz., Lag., Batg., Tay., Min., Mas., 
Sib., CoU., Zambo., Pal. 

Local flames. — Anag6p (I. S.) ; arinbuk&l (Tar.) ; bisdl (Pang.) ; dalinsf 
(Tay.) ; h4ket (Zam.) ; kalautft (I. N., I. S.) ; kalaupf (Cag.) ; kalumpft 
(Bat.) ; malag&bi (Min.) ; magtalfsi, magtalfsai (Mas., Cota., Zambo.) ; 
mantablg (Zambo.); pansAket (Tag.); SAcat (Bat., Zam., Pamp., Tar., 
Riz., Lag.); samond6 (Pal.); sulo'-stilo' (Zam.); tdgit (Pal.). 

Wood moderately heavy; moderately hard to hard; sapwood rather 
large (5 centimeters or more), yellowish when fresh, often turning deep 
yellow in drying, not very sharply marked off from heartwood; heartwood 
yellowish brown; grain generally straight, sometimes slightly crossed and 
curly; texture fairly fine, smooth; colors water yellow; seasons well; easy 
to work. Durability III. 

Structure. — Pith rays fine to medium, distinct; pores medium sized, 
scattered, but often distinctly more numerous in inner part of ring; soft 
tissue not conspicuous, in small irregular patches surrounding and often 
connecting the pores and forming very irregular broken concefntric lines; 
growth rings marked by a narrow belt of dense tissue. 

Uses. — Same as talisay. 

Supply. — ^Limited. 

Prices.— About MO to FlOO per M. 
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T. oocarpa Merr. TALfSAY-ctJBAT. 

A tall, straight tree, up to 90 centimeters in diameter; reported from: 
I. N., Cair., Pang., Tar., Zam., Pamp., Bat., Riz., Lag., Batg., Tay., Cam., 
Min., Sam., Neg., Cap., Ant. 

Local names, — Alilem (Cag.) ; bangkalauag (Ant.) ; dalins&i (Cam.) ; 
dalinsr (Tay.) ; dalinsin (Alb.) ; hdkit (Zam.) ; kalumplt (Tay.) ; kalautft 
(I. N.); magtalisai (Neg., Agus.) ; malagdbi (Min.); malaputat (Riz.) ; 
paang-baliuis (Batg.); sakat (Cag., Bat., Lag.); TALfsAY-GUBAT (Bat., 
Min.). 

Wood moderately heavy; moderately Jiard ; sapwood light brown, in old 
seasoned wood scarcely distinct from heartwood; heartwood dark brown; 
grain straight; texture coarse; very similar to talisay, but with larger 
pores and of somewhat darker color. 

Structure, — Pith rays medium sized, but indistinct, being hardly visible 
to naked eye; pores large, numerous, evenly scattered, majority smoothly 
oval, often partitioned; soft tissue forming rather conspicuous rings about 
pores and very irregular broken and wavy concentric lines; growth rings 
sometimes marked by a rather distinct belt of dense tisue. 

Uses, — Same as talisay. 

Supply, — Limited. 

Prices, — Very rarely comes to Manila market; would be sold as talisay 
or calumpit, or else with miscellaneous lumber. 

T, pellucida Presl DAUNSf. 

A tall, straight tree, up to 100 centimeters in diameter; reported from: 
Cag., Pang., Tar., Pamp., Zam., Riz., Lag., Tay., Sam., Cap., Pal. 

Local names. — Aritongtong (Zam., Pang.) ; DAUNsf (Tay.) ; duliuen 
(Cag.); hdkit (Zam.); kalautit (Tar.); mandong (Pang.); sdkat, saket 
(Pang., Zam«, Lag.); siilo'-sulo' (Pamp.); upung-upung (Sam.). 

Wood moderately hard; moderately heavy; sapwood light brown, not 
sharply distinguished from heartwood ; heartwood brown or reddish brown, 
often with lighter and darker streaks; grain somewhat crossed and curly; 
texture fairly fine, glossy; not difficult to work. Durability III; not 
attacked by beetles. 

Structure. — Pith rays medium sized; pores medium sized to large, scat- 
tered, often partitioned; soft tissue sometimes scant, sometimcts forming 
many very irregular, broken concentric lines; growth rings sometimes 
inconspicuous, sometimes fairly distinctly marked by a belt of denser tissue. 

Uses, supply and prices, — Same as talisay. 

T, quadrialata Merr.' T6oc. 

A tall, straight tree up to 100 centimeters in diameter, except Agasan, 
where it reaches 200 centimeters or more; reported from Sor., Mas., Sam., 
Ley., Agus. 

Local names, — Bagulangog (Sam.); guog (Mas.); kapiilau (Cebu); 
lumangog (Ley.) ; magtalisai (Mas.) ; tuog or T6oG (Sor., Mas., Sam., Ley., 
Agus.); tohog (Agus.). 

Wood moderately heavy; moderately hard; sapwood large (4 to 8 or 10 
centimeters), whitish, rather sharply marked off from heartwood; heart- 

^ Since this was written, Mr. E. D. MerriU, of the Bureau of Science, has received flowering 
specimens of t6off and informs me that it does not helons to this family, but to the Leeythi- 
daceae (Putat family) and that, when the transfer is published, the scientific name of t6off 
will be Petergianthtu quadriaUiUu Merr. 
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wood bright reddish brawn, frequently with broad lighter and darker belts; 
grain fairly straight, sometimes a little crossed; texture rather coarse; 
liable to warp and check if not carefully seasoned, not difficult to work. 
Durability III; even sapwood not attacked by beetles. 

StriLcture. — Pith rays numerous, fine to broad, very irregular in thick- 
ness and spacing; pores medium to large, oval, many with 1 to 8 parti- 
tions, scattered; soft tissue scattered, forming rather conspicuous rings 
about pores and irregular transverse lines between rays; alternating bands 
of lighter and darker color give the appearance of growth rings, but these 
are little, if at all, marked in the structure. 

C7s69.-^— Same as talisay. 

Supply. — ^Abundant in Agusan River Valley, elsewhere common but not 
abundant. 

Prieea. — Has never been brought to Manila market, but should bring 
at least MO to MOO per M. 

T. blancoi Merr., KalahansAkat, is reported only from Beng., N. E., 
and Riz.; in color, mechanical properties, and structure the wood is prac- 
tically identical with malakalumpit. 

T. eurrarm Merr. is known from one specimen from Laguna; no wood 
specimen is known. 

T.' darlmgii Merr. is known only from Isa., Tay., Cam., and Sam. ; the 
wood is hard, moderately heavy, brown and in structure resembles sacat. 

MYBTACEAE. 

[MacaaBlm family.] 

A large family, containing the well-known guava, mancono (the "iron- 
wood" of the Philippines), and the macaasims, the latter the product of 
a number of species of the genus Eugenia, which, with the exception of 
Fieus, is probably the largest and most widely distributed genus of trees 
in the Archipelago; the genus Eucalyptus, which plays so important a 
part in Australia, is represented by only a single species. 

Genus EUCALYPTUS. 

E. naudiniana F. v. Muell. AmamanIt. 

A tall, straight tree, up to 200 centimeters or more in diameter; re- 
ported only from Cotabato and Zamboanga, with local names dinglds 
and AiiAMANfT. 

Wood soft to moderately hard, rather brittle; light; sapwood pale red, 
not quite sharply marked off from heartwood; heartwood light red; 
grain distinctly crossed in broad belts, giving a conspicuous ribbon when 
quarter-sawn; texture rather coarse, but glossy; in general appearance 
much like a light, bright red lauan; seems to season well; easy to work. 
Durability not well known, but fallen trees, apparently down since a 
number of years, reported to be quite sound. 

Structure. — Pith rays numerous, small, indistinct; pores numerous^ 
medium sized to large, arranged in crowded, wavy, branching diagonal 
lines, many with glistening, frothy deposits (tyloses) ; soft tissue incon- 
spicuous; growth rings none or very ill defined. 

Uses. — ^Little or nothing is known of local use as the tree occurs only 
in a wild and thinly inhabited region; would make very pretty interior 
finish and furniture wood. Has been used at San Ramon, Zamboanga, 
for piling and proven durable. 
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Supply arid prices. — Has come into the market only with mixed lots of 
red woods passingr as red lanan. 

Genus EUGENIA. 

Over 150 species known, ranging from small shrubs to tall trees up 
to 120 centimeters or more in diameter. There is considerable variation 
of texture and color, but the woods of the larger species found in the 
markets under the names of macaasim and malaruhat are fairly uniform 
in general appearance and structure. 

A very great number of local names is on record, of which many are 
apparently of very limited range while others are applied also to entirely 
different trees; the following is a list of the names that are applied most 
commonly to species of Eugenia: 

Local names. — Balakbak or barakb&k (N. Luz.) ; bali'ging, mali'g&ng 
(S. Luz.); bil61o, binolo, Binol6an (S. Luz., Sam., Ley.); bohdkan (S. 
Luz.) ; DtJHAT (G. Luz.) ; hagis, malahagis, etc., (S. Luz.) ; igot, malaigot, 
etc. (S. Luz.) ; lip6te (G. Luz.) ; longb6i or lumbdi (extreme N. & S. 
provinces of Luz., Bis. islands) ; kalobkdb, karobkdb, karogk6g, kayogkoj?, 
or Kalubkub, ^tc. (G. and S. Luz., Sam., Ley.) ; MacaAsim, Malaruhat 
(G. Luz.; these two are practically the only names well known in Manila 
lumber yards) ; pait, PaitAn (I. N., I. S., Bat., Batg., Lag., Tay., Gam.) ; 
pang6' or pangot, pangug6t, pangugok (Gag.) ; Panglongb^Ien (I. N., I. S., 
Gag., N. E., Tar., Pang.) ; sambulau4n, tambulaudn (S. Luz.) ; tambls, bago- 
tambls, etc. (S. Luz., Sam., Ley. and other Bis. islands) ; tamptii. Mala- 
TAMPt^i, etc. (same). 

Wood moderately hard to hard; moderately heavy to heavy, specific 
gravity 0.705 (Foxworthy), 0.717 (Crardner), 0.646 to 0.896 (Puigdullee); 
sapwood 2 to 8 centimeters thick, grayish or pale brown, often with yel- 
lowish or greenish tints, rather sharply distinguished from heartwood; 
heartwood generally grayish brown, often with greenish, yellowish or 
reddish tinge; with distinct acid odor when fresh and blackens poUshed 
tools; grain somewhat crossed and often wavy, forming a r^rular, wavy, 
diagonal ribbon when quarter-sawn; texture fine, even, but dull; rather 
difficult to season; not difficult to work, but dulls edge tools rather rapidly. 
Durability II; even sapwood rarely attacked by beetles. 

Structure. — ^Pith rays fine or very fine, indistinct; pores small to me- 
dium sized, scattered; soft tissue in numerous, fine, wavy, irregular and 
interrupted tangential lines surrounding and connecting pores; growth 
rings none or very ill defined. (See PI. IX, fig. 65.) 

Uses4 — Ship, bridge, and wharf building; piles; poles; ties; posts; 
beams, joists, rafters, and studs; flooring; window sills; siding; fur- 
niture and cabinetwork; agricultural implements; tool handles; musical 
instruments (heavy parts such as bases of harps, necks of guitars) ; rice 
mortars and other household implonents. 

Supply and prices. — Though very widely distributed, the trees of the 
genus Eugenia are always scattered; none of the large operators have so 
far attempted to keep the wood separate, but market it with miscel- 
laneous lumber ; a limited supply is almost always to be found among the 
small yards in Manila, which buy rafts or loads of logs from the provinces; 
good boards or dimension stuff bring fr<Mn ^120 to n60 per M. 

The following are among the most important species of Eugt/nia; it 
must be remembered that probably a great many other species are oc- 
casionally cut. 
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E. hwthami A. Gray. (PI. IX, fig. 65.) ^ MacaAsih. 

A tree up to 75 centimeters in diameter; reported from: Beng., Bat., 
Riz., Lag., Tay., Cam., Min. 

Local names. — ^Ar&han (Cam.) ; dulltan (Riz.) ; kalnbkub (Bat.) ; 
makaiisim, or MacaAsim, malaruhat (Tay., Cam., Min.). 

E. brevietylia C. B. Rob. SAGiMSfiE. 

A tree up to 100 centimeters in diameter; reported from: Isa., Tay., Sur., 
Din., Tinago, Ague., Mis., Lan., Cota., Zambo. 

Local names. — ^K61i8 (Tay.) ; lagi-lagf (Sur.) ; malaruhat (Mis., Zambo.) ; 
putik-putik (Zambo.); SAGDfsfu (Cota.). 

E. calubcob C. B. Rob. EalubkCb. 

A tree up to 90 centimeters in diameter; reported from: Bab., Bats., 
I. S., Beng., N. V., N. E., Un., Tar., Pamp., Bui., Bat., Riz., Lag., Man., 
Batg., Tay., Cam., Sam., Min., Cebu, Neg., Guim., Bal. 

Local names. — ^Addng (Isa.) ; barakbdk (I. S., Un.) ; mak6pa (Lag.) ; 
malak6pa (Neg.) ; malaruhat (N. E., Min.) ; panglumboien (Tar.) ; tampui 
(BuL, Tay.) ; two-thirds of all specimens with name EALUBKtiB, karogk6g, 
etc. 

E. clausa C. B. Rob. Panglongb6ien. 

A tree up to 100 centimeters in diameter; reported from: Cag., I. S., 
Isa., Riz., Min., Neg., Pal. 

Local names,— Bakug (I. S.) ; lubagdn (Isa.) ; malaruhat (Riz., Cota.?) ; 
Pangix)ngb6ien (Cag., I. S.). 

E. clavifiora Roxb. KurasAm. 

A tree up to 80 centimeters in diameter; reported from: Bab., Cag., I. S., 
N. £., Zam., Bat., Lag., Cam., Alb., Sam., Pal. 

Local names. — Bulags6g (Alb.) ; gamattilai (Cag.) ; kaitatandg (Lag.) ; 
kara (Bat.) ; KurasAm (Cag.) ; malaruhat na putf (Bat) ; maramatdm 
(Cag.) ; panglongb6ien ((3ag., L S.) ; pang:6' (Cag.) ; tiniLan (Cam.). 

E. costtdata C. B. Rob. PaitAn. 

A tree up to 80 centimeters in diameter; reported from: Pang., Bat., 
Riz., Tay. 

Local na??MJ8.— Bayakbdk (Pang.) ; malaknd' (Riz.) ; PaitAn (Pang.) ; 
tiantig (Bat). 

E. glaudealyx Merr. MARifc. 

A tree up to 80 centimeters in diameter; reported from: Bat, Lag., 
Cul., Pal. 

Local names. — Kalaum (Cul.) ; malaruhat (Lag.); MARifo (Bat). 

E. jamholana Lam. DtJHAT. 

A tree up to 90 centimeters in diameter; reported from: I. N., I. S., Cag., 
Abra, Lep., N. E., Un., Zam., BuL, Riz., Un., Lag., Batg., Min., Lubang, 
Cebu, N^., Cap., Guim., Mis., Pal. 

The wide distribution of this species is undoubtedly due to its being 
frequently cultivated for its fruit, which in size, color, and flavor resembles 
a black cherry. 

Local names. — Beside Dt^HAT, only longb6i, or lumb6i. 



& This figure is from a ipedeB {Bugmiiia longifiora F.-Vtil) not included in the follow!^ 



deeeriptione. but which well xepreeents the structure of the woods of the genus. - ^-'^ 
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E, mananquil Blco. ManangxIl. 

A tree up to 12p centimeters in diameter; reported from: I. S., Pang., 
Pam.» Zam., Riz., Lag., Cav., Batg., Tay., Cam., Alb., Sor., Min., Ley., Mis., 
Lan., Cota., Dav. 

Local names. — Bagabdg (Pamp.) ; bidbid (Cam.); buabua (Min.); 
bungkulan (Lag.) ; kagokd' (Ley., Lan., Cota.) ; malahagis (Sor.) ; mala- 
ruhat (Zam., Lag.) ; ManangkIl (Blanco's Flora) ; midbid (Tay.) ; rnungil- 
kll (Min.) ; panglongboien, kopak6pa (I. S.) ; pasdso (Riz.) ; tambis (Cota). 

E. saligna C. B. ftob. Binol6an, 

A tree up to 80 centimeters in diameter; reported from: Cag,, Palaui, 

Beng., Pamp., Zam., Bat, Riz., Lag., Tay., Batg., Alb., Ley., Mar., Neg., 

Mis., Bas. 

Local names. — Binol6an or binl6an (Ley); boh6kan (Alb.); Inb^ 

(Cag.); mabaydon (Tar.); malaruhat (Bat, Lag.); iigarit (Palaui); 

tagilumb6i (Neg.) ; talamit&m (Batg.). 

E. simUis Merr. MALABt^HAT. 

A tree up to 75 centimeters in diameter; reported from: I. N., N. E., 
Pang., Pamp., Zam., Bat, Lag., Tay., Min., Mas., Sur., Ck>ta. 

Local names. — Ardng (Min.); makadsim (Tay.); magakombo (Dav.); 
MALABtJHAT (N. E., Bat, Min.) ; mayatiban (Sur.) ; pait6n (Zam., Pamp.) ; 
panglongb6ien (I. N.). 

E. xanthophylla C. B. Rob. Malataiip<Ji. 

A tree up to 90 centimeters in diameter; reported from: Cag., I. S., Abra, 
N. E., Pang., Bui., Zam., Riz., Lag., Tay., Cam., Sor., Min., Neg. 

Local names. — Apinlg, kapinig (Sor.) ; balakb&k (Zam:.) ; barakbik 
(N. E.) ; bisl6t (Riz.) ; kayoko' and similar forms (Tay.) ; MalatamfCi 
(Occ. Neg.); malayambo (Tay.); tampui (Min.). 

Genus PSIDIUM. 
P. guajava L. Guava or BayXbas. 

The guava, a small tree, reaching 30 centimeters in diameter, introduced 
from tropical America, now thoroughly naturalized, of almost universal 
distribution through the Islands and generally known by various corrupt 
forms of the Spanish guayaba^. 

Wood hard and tough; heavy, specific gravity 0.827 (Puigdulles); 
sapwood pale brown, merging gradually into slightly darker heartwood; 
grain straight or slightly crossed and sometimes wavy; texture very fine 
and smooth; liable to warp in seasoning; fairly^easy to work and ti^es a 
very smooth surface under sharp tools. Durability III. 

Uses. — Household and agricultural implements, ax and other tool han- 
dless; treenails; pestles; piston rings for water cylinders of small feed 
pumps; posts of small houses; fence posts and stakes; yokes; charcoal. 

Supply. — Rarely found larger than in fence-post size and never used as 
saw timber. Except as firewood or charcoal wood and as fence stakes, 
all of which are sold by count or stacked, it has no commercial price. 
For the various other uses mentioned, it is generally cut in waste lands or 
second-growth woods (''pdrang'') by the man who needs the article in 
question. 

Genus TRISTANIA. 

A genus of small to medium sized trees of three or four species; 
the wood of all species is practically identical and the same names are 
given almost indifferently to the various species in different regions. 
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Lotal names, — ^Adios (Cag.) ; anigdd (Sur.) ; bunglo (Cag.) ; busdg 
(Sam.) ; dingl&s (Pol.) ; hublds (Neg.) ; MalabayAbas, i. e., ''false guava/' 
from the resemblance of the very smooth bark to that of bayabas {Psidmm 
guajava)^ (Bat., Tay., Cam.); malumbayabas (Zambo., Bas.) ; malapfga 
Tay.) ; TAba (Zambo.) ; TfGA (Tay., Cam., Alb., Sam., Ley.) ; tinaddn 
(Abra). 

Wood very hard; very heavy; sapwood 1 to 3 centimeters thick, light 
brown, merging rather gradually into heartwood; heartwood dark brown, 
taming almost black after long exposure; grain slightly crossed; texture 
dense, fine, glossy; seasons without much checking, but needs to be care^ 
fully piled to prevent warping; hard to work, but does not dull tools spe- 
cially and is not difficult to surface. Durability at least II, more probably 
I; even sapwood rarely if ever attacked by insects. 

Stmcture, — Pith rays numerous, very fine, indistinct, sometimes whitish; 
pores small to medium sized, scattered or in short, straight or wavy tan- 
gential lines, the majority filled with light brownish tyloses, the remainder 
with chalk-white deposits; soft tissue very inconspicuous; no growth rings. 

Uses. — Piles; bridge and wharf construction; posts; window sills; beams, 
joists, rafters; ties; tool handles and wooden tools; cabinetwork. 

Supply and prices, — Not selected systematically for cutting, coming into 
market only occasionally; sometimes ignorantly or fraudulently substituted 
for mancono, which, in hardness, weight, texture, and color, it rather closely 
resembles, but otherwise sawn into dimension stuff and sold with mixed 
lots of hard and heavy construction timbers at prices ranging from MO 
to W30 per M. 

Following are the best-known species of Tristania: 

T. dec^yrtieata Merr. MalabayXbas. 

A tree up to 80 centimeters in diameter; generally found on low ridges 
near the coast; reported from: Cag., Bat., Tay., Pol., Cam., Alb. 

r. Httoralis Merr. TXba. 

A tree up to 40 centimeters or more in diameter, found on the coast or 
along inner edge of mangrove swamps; reported only from Zamboanga 
and Basilan. 

T. sp. TfGA. 

A tree up to 60 centimeters in diameter, in the same forest types as 
preceding; reported from: Tay., Cam., Sam., Ley., Neg. 

Genus XANTHOSTEMON. 

X. verduganianus Naves. (PI. IX, fig. 66.) Mancono.* 

A tree up to 116 centimeters in diameter, but with a generally very 
short and irregular trunk; many trees branch within 1 or 2 meters of the 
ground and the longest clear trunk reported is 10 meters. 

Local names. — Malapiga (Cul.) ; magkon6 or mangkon6 (Ley., Sur., 
Din., Agus.) ; tamulauan (Ley.) ; tiga (Sib.) ; "Philippine ironwood,'' 
"Philippine lignum-vitae," "palo de hierro." 

Wood very hard; very heavy, specific gravity 1.236 (Foxworthy), 1.296 
(Puigdulles) ; sapwood 1 to 2 centimeters thick, pale reddish, sharply 
distinguished from heartwood; heartwood yellowish brown, turning to 
dark bronze color or nearly black with age; grain always crossed, frequently 
curly and twisted; texture extremely fine and dense, so that the raw 
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wood (without- oil or polish) can be bomished almost like metal; 
without warping much, but large logs have often several radial heart 
cracks, and fresh sawn pieces check superficially, but not deeply; very 
difficult to work. Durability I; probably easily the first among Philippine 
woods in this respect; posts 40 years old have 1 centimeter of sapwood 
decayed at surface of ground, and salt-water piling over 20 years M is 
attacked by teredo to about the same extent. 

Structure. — Pith rays very fine, indistinct; pores few, very small, scat- 
tered; soft tissue scarcely noticeable; growth rings absent or very in- 
distinctly marked. 

Uses. — Posts; piles; tool handles and other wooden tool parts; bowling 
balls; dumb-bells; paper weights and other desk novelties; pulleys, roUos, 
sheaves, bearings, saw-guide blocks, etc. 

Supply and prices. — Scarce except in Surigao and Agusan, where it 
is estimated that there are 3,000,000 cubic feet of standing timber 30 to 
90 centimeters in diameter; logs can be obtained delivered on the beach 
at Surigao at Fl to M.60 per cubic foot, but it is estimated that by a 
systematic and extensive logging operation they could be put on shipboard 
for ^0.22 per cubic foot. 

ARALIACEAE. 

[Malapapaya family*] 

A family containing, in the Philippines, only a single timber tree. 
Genus POLYSCIAS. 

P. nodosa Seem. (PL IX, fig. 67.) MalapafAta. 

A tall, slender tree, with few or no branches, up to 50 or €0 centimeters 
in diameter; reported from: Beng., Bui., Pang., Bat., Riz., Lag., Tay., 
Cam., Siq., Sur., Bas., Pal. 

Local names. — Biasbfas (Tag., Bis.); bonglin, bunglin, (Tag., Bis.); 
guyongguyong (Bat) ; hagddn-andk (Cebu) ; MalapapAya (Riz., Pamp., 
Bat., Lag., Pal.) ; malasaps&p (Pamp.) ; manomdno (Bas.) ; tdkud-lingit 
(Bat). 

Wood soft; light; whitish when fresh cut, but turning to a pale pinkish 
or brownish white in drying and very liable to bluing if not rapidly 
seasoned; no distinct sap and heartwood; of fine texture and very straigbt 
grain; very easy to work. Durability IV. 

StnLcture. — Pith rays medium sized to moderately broad; pores medium 
sized, evenly scattered; soft tissue scattered, not at all conspicuous; 
growth ringfs sometimes absent, sometimes marked by narrow more or less 
porous belts. 

Uses. — ^Matches and match boxes; light construction and cheap boxes; 
light household implements; fish-net floats. 

Supply. — ^Limited. 

Prices. — ^Not sawn; match logs about W per cubic meter. 

ALAKGIACEAE. 

[Malatapai family.] 

A family containing but one genus, that furnishes two quite distinct 
woods, neither one of any special importance, but one, malatapai, of 
interest for its beauty as a cabinet wood. 
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Genua ALANGIUM. 
A, Umgiflarum Merr. MalatapAi. 

A tree up to 60 centimeters in diameter, but with a short and often 
irregular bole; reported from: Cag., Bat, Lag., Tay., Cam., Sam., Ley^ 
Cota., Pal. 

Local names, — ^Apitan (Cag.) ; buiigUs (Cam.) ; bus&hin (Tay.) ; gun- 
tap&i (Cota.); MalatapAi and malakapai (Lag., Tay., Cam.)- 

Wood heavy; moderately hard; sap wood large, bright yellow, sharply 
distinguished from heartwood; heartwood coffee brown, of rather fine 
and very even texture, with a faint pleasant odor; in color and texture 
resembles pagatpat, but is finer and glossier; seasons well and works 
easily, taking a very smooth surface under a sharp tool. Durability II; 
even sapwood rarely attacked by insects. 

Structure. — ^Pith rays fine, numerous, many whitish; numerous, fine, 
somewhat irregular cone^tric lines of soft tissue, similar to those of the 
gutta-percha and ebony families; pores small to very small, the larger 
ones few and scattered, the smaller numerous with a tendency to form 
irregular radial strings; white deposits in some pores and in concentric 
lines; end of growth ring marked by a narrow, distinct line of dark, dense 
wood. 

Usee. — Canes, scabbards, carving, furniture, cabinetwork; used locally 
for small house-posts. 

5upp^.— Limited. 

A, braehyanihum Merr. 

A tree 30 centimeters in diameter; reported only from Tayabas, with 
local name malatapii. Wood identical with above. 

A. 9aM^Qlmm Wang. GuntapIi. 

A tree 80 centimeters or mere in diameter reported from Cota., Lan., 
Bas., with above local name. Wood identical with above. 

A. meyeri Merr. PutIan. 

A tree up to 50 centimeters in diameter; reported from: Cag., I. S., 
Amb., Batg., Lag., Tay., Gam., PoL, Min., Sam., Neg.> Cap., Agus., Bas. 

Local names.— AniitQBXk (Cag.) ; liemb&n (I. S.) ; malakap&i, maragar 
btilo (Tay.); PutIan (Lag., Min., Neg., Cap.); piang-dar&ga (Cam.); 
talipugtd (Cag.). 

Wood heavy, moderately hard; sapwood and heartwood not distinct, so 
far as known; dull, yellowish white, subject to bluing or sap stain; of 
coarser texture than malatapai. Durability III (7). 

Strtusture^ — Pith rays rather coarse, conspicuous, very numerous, crowded, 
bending around pores or groups of pores; transverse lines of soft tissue 
between rays numerous and conspicuous; pores numerous, fairly even in 
size, scattered or in radial strings of 8 to 8 or 10; growth rings irregular 
and ill defined. In longitudinal sections, the pores often show as glistening 
lines. Both in general appearance and in structure, the wood resembles 
malapinggan and banauL 

Uses. — Little used on account of lack of durability; recommended for 
foundation piling for its strength and shape. 

Supply. — ^Widely distributed, but scattering. 

Prices. — ^Rarely brought to Manfla market; if sawn, would sell with 
cheap miscellaneous lumber. 
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SAPOTAOSAS. 

[Betis f^unily.] 

A family containing a number of large timber trees with woods vary- 
ing widely in mechanical properties, but of very uniform structure, re- 
sembling that of the Ebewiceae. Pith rays numerous and fine; pores small 
or medium sized, arranged in straight or wavy radial lines, the lines often 
in echelon or ''staggered;" soft tissue forming numerous fine, generally 
slightly wavy concentric lines; growth rings indistinct or absent; heartwood 
always red except the genus SideroxyUm, in which it*is whitish or pale 
yellow; most of the woods give a very fine white lather when briskly rubbed 
with water or saliva. 

Genus BASSIA. 

A genus of about eight species, of which only two are wdl known, the 
others being much rarer and their wood little or not at all known. 

B, hetis Merr. (Illipe hetis Merr.). (Ph IX, fig. 68.). B^ns. 

A tree up to 100 centimeters in diameter; reported from: Cag., Isa., 
Riz., Tay., Cam.; a tree called manilig in Cotabato has been botanically 
determined as betis, but the wood is much lighter and softer than that 
from Luzon. 

Local names, — Banftis (Cam.) ; B^TIS (Riz., Tay., Cam.,) manilig 
(Cota.) ; p&sak (Man. lumberyards) ; piitn^ or pidiigan (Cag., Isa.). 

Wood hard; heavy, specific gravity 0.728 to 0.856 (Gardner); sapwood 
2 to 4 centimeters thick, pale reddish, rather sharply distinguished from 
heartwood; heartwood deep reddish brown; grain slightly crossed; texture 
dense, fairly smooth, but not glossy; distinct bitter taste; lathers fredy; 
seasons well in boards, but large timbers are liable to check internally; hard 
to saw, but not otherwise difficult to work. Durability I; heartwood rarely 
attacked even by termites and eaten only very slowly by teredo, and even 
sapwood not rapidly attacked by fungi. 

Structure, — Pith rays very fine; pores small, in irregular, oblique radial 
lines, sometimes with yellowish deposits; soft tissue in numerous concen- 
tric lines; growth rings indistinct or absent. 

Usee, — ^Wharf, bridge, and ship building; posts; foundation sills; tamed 
and shaped tool handles; ties; paving blodcs. 

Supply, — Very limited. 

Prices, — One hundred and seventy pesos to KOO.OO per M. 

B, ramiflora Merr. (lUipe ramifiora Merr.). BANftl. 

A tree up to 60 centimeters in diameter; reported from: Pang., ZanL, 
Bui., Lag., Tay., Min., Ley., Zambo. 

Local names, — ^Amugis (Bui.) ; BanIti' (Bat) ; buluAn (Zam.) ; gatas- 
gdtas (Ley.) ; kalamans&nai (Lag.) ; silang-batti (Lag.) ; tangili (Bui., Tay., 
Min.) ; also given many of the same names as the natos {Palaqvum spp.)i 
with which the wood is confused in the markets. 

Wood soft; light; sapwood pale grayish red, rather. sharply distinguished 
from heartwood; heartwood dull red; grain straight; texture rather coarse, 
with conspicuous pores; seasons very well; very easy to work. Durability 
IV, but seasoned timber very rarely attacked by beetles, though the living 
tree is often badly riddled by a very large borer. 

Structure^ — Pith rays fine, inconspicuous; pores small, in very irregular 
radial strings; soft tissue as in betis. 
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Uses. — Same as the natos, see p. 196. 

Supply and prices, — Probably much less abundant than the natos and, 
in the market practically unknown, being sold as nato, manicnic, etc, 
or mixed with red lauans and other miscellaneous lumber. 

Genus MIMUSOPS. 

A genus of two species, of which one, M, ealophylloides Merr., has been 
reported only from Surigao, where it is called duyokdtiyok; the wood 
appears to be identical with bansalagin, except that it seems to be, as a 
rule, lighter in color. 

M. elengi L. Bansalagin. 

A tree up to to 80 centimeters in diameter; reported from: Palaui, Gag., 
I. S., N. E., Un., Pamp., Zam., Bat., Bui., Man., Tay., Gam., Min., Ambr, 
Mas., Neg., Sib., Tic, Gota., Ziunbo., Gul., Pal., Sulu Arch. 

Local names. — ^Anos^p (Pamp.) ; BansalAgin or (in Bikol and Bisaya 
provinces) often bansalagon (Man., Bat., Tay.» Gam., Min:, Mas., Tic, Neg., 
Sib., Gota., Zambo., Pal.); basal (Min.); kabik! (Man., Gam.); ligiian 
(Zambo., Sulu Arch.) ; gatisan (N. E.) ; gasdtan (I. S.) ; pagp4gan, pap4»- 
gan, pappdgan (Gag.) ; p4sak (N. E., Tar., Pamp., Man, lumberyards) ; 
tagitoi (Bui.); talip6po (Gul.). 

Wood yery hard; heavy to very heavy, specific gravity 0.784 to 0.906 
(Gardner) ; sapwood very pale red, sharply marked off from heartwood; 
heartwood rich deep red; grain straight; distinct bitter taste; texture denser 
and finer than in betis, taking a glossy surface under sharp tools; liable 
to split badly if not very carefully seasoned; hard to saw, but not otherwise 
difficult to work. Durability I; sapwood somewhat inferior to heartwood. 

Structure. — ^Very similar to betis (Bassia betis) ^ but all elements finer; 
cross section, like all other surfaces, glossier than betis when cut with a 
sharp tool. 

Uses. — Much the same as betis; also a favorite for ship's wheels, marlin« 
spikes, fine tool handles, etc, where both for looks and wearing qualities, 
a dense, fine wood is desired. ' 

Supply. — Limited ; formerly well known in Manila market, but at present 
rather scarce 

Prices. — One hundred and fifty pesos to WTO per M. 

Genus PALAQUIUM. 

A genus of about 25 species, of which one or more are reported from 
practically every island and province in. the Archipelago; medium< sized to 
very large trees, rangfing up to 150 centimeters in diameter, and with tal^ 
beautifully straight trunks. The wood of all species, except for some differ- 
ences in color, weight, and har4ness, is practically identical; in the Manila 
market it is known as nato, manicnic, malacmalac, dulitan and "amugis 
corriente.'' The local names in various regions are applied to all qpecien 
almost indifferently. 

Local names. — ^Akdtan (Isa.) ; alaki' (Min.); AlakXak (Pamp., Bat., 
Riz., Lag., Tay., Min.); apaka-pakil' (Isa.); arakd' (Gag.); banfti' (Bat.),; 
bas6g (I. N.) ; bay&tis (Gam.) ; bokbok (Bat., Sor.) ; bulan-buldn (Guim.) > 
dapagan (Un.) ; DuLftAN (Lag., Tay., Gam.) ; gafig^uan (Min., Mas.) ; 
gasitan (L N., L S.) ; gatdsan (Gag., L S., Pang.); gattdUn (N. E.<) ; 
kalapfa, KaupXya (Zambo.); lako-ldko (Guim.) ; lapat (Min.) ; ligftdn 
(Gota.) ; MalacmAlac (Zam.) ;.. MalikmIk, mamungkali6n (Lag.) ; Ma- 
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NiCNfc (N. E., Zam., Bat, Lag.); manipnip (Bat.); NAto' with ▼arious 
^ttaliiyiiig wtA^ds (Bats,, Bat», Lag., Cam., Alb., Min., Mas., Neg.) ; ma- 
nogtalisai (Cap.); mayuaip (Min.); opong-6pong (Cam.); ptkmxAn 
(Pang.) ; palakpdlak or palokpiUok (N. fi.. Pang., Tar., Zam., Bat., Pamp^ 
Bui., Man., Lag.) ; salikut (Agus.) ; tadk&n (Cam.) ; TagAtoi (Zam., Bat) ; 
tagkdn (Sur.) ; takar&n (Pang.); tafigfli, tan^ling-jkompol, tangfling- 
palokpiUok (BoL) ; tingkay&d (Riz.) ; tipurus (Cota.) ; yambin-aramui 
(Zam.). 

Wood soft to moderately hard; light to moderately heavy; sapwood 2 to 
5 centimeters thick, pale red, in large trees rather sharply marked off from 
heartwood; heartwood light red to dull reddish brown; some specimens 
lather quite freely, at least when fresh; grain straight or slightly crossed, 
sometimes with a regular wave forming a diagonal ribbon in radial sections; 
texture fine, smooth, taking an almost glossy finish under sharp tools; 
seasons very well; very easy to work. Durability IV, but very rardy 
attacked by beetles. 

Strtteture^ — Pith rays fine, indistinct; pores small to medium sixed, in 
longer or shorter radial rows, seldom single or in groups; soft tissue in 
numerous, fine, concentric lines. (Plate IX, fig. 69.) 

Uae$, — ^AU uses of various lauans; a favorite for cheap cigar boacss; 
also, on account of its cheapness, ease of working and freedom from warp- 
ing and attacks of beetles, a favorite among Filipino and Chinese cabinet- 
workers for bottoms and sides of drawers, shelves and backs of sideboards, 
dreesers, wardrobes, etc; among such trades known as ^'amugis corricnte* 
as distinguished from true amugis, which is called ''amugis perfeeto.*' 

Suppiy nnd prices. — ^Not as abundant as the lauans, but perhaps even 
more universally distributed than any single one of these; always present 
among stock of logs in Manila yards; by larger operators mixed with 
lauans and with other soft miscellaneous red woods. When sold under any 
of the names properly belonging to it, or as ''amugis corriente," brings 
slightly higher prices than miscellaneous lumber. 

The following are liie largest and most widely distributed specdea of 
Pdlaqvium: 

P. ahemianum Merr. KaupXta. 

A tree up to 60 centimeters or more in diameter; jeported from Agrns., 
Zambo.; probably found in other provinces of Mindanao. 

P. cuneatum Vid. MAUKiifK. 

A tree up to 100 centimeters in diameter; reported from: I. S., Zam., 
Pamp., BuL, Riz., Min., CSebu, Guim. 

P. foxworthyi Merr. TajgAtol 

A tree up to 60 centimeters or more in diameter; reported from: Pang., 
Zam., Bat, Lag., Tay. 

P. n/iffanHfoUum Merr. AujlAjlk. 

A tree up to 50 centimeters or more in diameter; reported from: Beng., 
Lag., Tay., Cam., Min., Sur. 

P. luzimiense Vid. (PL IX, fig. 69.)* NAm 

A tree up to 150 centimeters in diameter; reported from: Cag., I. S., 
Abra, Pang., Zam., Bat., Pamp., Bui., Riz., Tay., Min., Mas., Sib., Guim. 

^ThU fiffure is from a speeies (P. taneeolatum Bleo.) not inchidod amony thote here de- 
aeribed, Imt well represents the stmetvre of all the woods of the genns. 
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P. ttMrrtfiM Dabard I>ui1tan. 

A tree up to 80 centimeters in diameter; reported from: N. E., Bat.,- 
LaiT-y Tay., Cam., Min., Guim. 

P. phUippense C. B. Rob. MalacmAlac. 

A tree up to 120 centimeters in diameter; reported from: Cag., Isa.^ 
N. E.» Pang., Un., Tar., Zam., Bat, Pamp., Bui., Biz., Lag., Man., Batg., 
Tay., Cam., Alb., Min., Cap., Neg. 

P. temUpeUolatum Merr. MANiCNfc 

A tree up to 130 centimeters in diameter; reported from: Cag., Isa., 
Fang., Zam., Bat., Lag., Tay., Min., Mas., Mis. 

Genus SIDEROXYLON. 

A genua of about 18 species; small to large trees of the same habit of 
growth as Palaquiuin, though not as large. 

Thooi^ the woods are generally lumped together under the name of the 
white natos, th^ vary considerably in character, especially in hardness, 
as well as someidiat in structur e. 

The following are the largest and most widely distributed species, ot^ 
Siderox^Um: 

S. duditan Blco. DvsdTAj^i 

A tree up to 100 centimeters in diameter; reported from: Cag., Bat., 
Maa., Lag., Batg., Tay., Cam., Min., Cota., Zambo. 

LoeaZ names. — Bangkalandi (Bat.) ; DuKLfTAN (Bat.) ; dulitan (Lag.) ; 
malai6hot (Min.); malamangg4 (Bat); n4to' (Tay.); ririn (Cam.). 

Wood soft to moderately hard; light to moderately heavy; no distinct 
aapweod and heartwood; creamy white, darkening very slightly on ex- 
posure, but frequently bluing very badly if not quickly s«tsoned;> grsdar 
very straight; texture fine and dense, but pores conspicuous on all longitudr 
inal sections, the very long radial lines of pores forming an attractive 
pattern on radial sections; except for bluing, seasons very well; very easy 
to work. Durability poor and sometimes wormy when cut, but sawn and 
aeasoned wood very rarely attacked by borers. 

Structures — Pith rays numerous, fine, wavy, often bending around pores; 
pores small, in long, somewhat irregular and interrupted radial strings, lines 
of soft tissue numerous, but faint, irrdjgular, and interrupted. 

Ueee. — Used locally for cheap and temporary construction; household 
implements; small carved and turned articles; often used instead of lanete^. 
for which it is a cheap, easily worked, serviceable, and pretty substitute; 
cheap bolo and knife handles; wooden-shoe soles; would make an excellent 
wood for pyrography panels. 

Supply and prices, — Supply limited; in the Manila maricet this (and per- 
haps other species of the genus) is found rarely in logs, occasionally in lottf 
of cheap miscellaneous lumber selling at about ^40 per M. Perfectly clear 
(that is, unstained) lots might command slightly higher prices as a lanete 
substitute. 

5. ferruffineum Hook. & Am. MaugkAs, 

A tree up to 60 centimeters in diameter; reported from: Cag., Tay.^ 

Cam., Alb., Min., Bur., Tab., Sam., Neg., Bas., Sulu Arch. 

Local namess — Kalamungtis (Tay.) ; limes (Cag.) ; mamangldls (Bur.) ; 

MAK€Kis (Sibutu); marumangkds na laltti (N. Tay.); nanka-nanU' 

(Bas.); pan&si, (Cam.); tabagfd (Neg.). Digitized by V _^ 
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Wood hard; heavy; distinctly yellow; grain straight; texture dense and 
smooth; seasons well, though somewhat liable to splitting at ends; not dif- 
ficult to work. 

Structure, — Pith rays very fine; pores very small, in long wavy radial 
rows; concentric lines of soft tissue numerous, continuous, more distinct 
than in other species. In a smooth cross section, the feature most con- 
spicuous to the naked eye is the radial lines of pores. 

Uses. — ^Very little is known of local uses; a very pretty ornamental 
wood for cabinetwork and carved or turned articles. 

Supply. — ^Apparently scarce; rarely found among miscellaneous lumber. 

Prices. — Unknown in the markets; would sell with the cheaper miscel- 
laneous lumber. 

S, luzomense Metrr. Banokb6k. 

A tree up to 50 centimeters in diameter; reported from: Cag., Pamp., 
Riz., Batg., Cam., Lub., Tic, Has. 

Local names. — ^Amangk^s (Tic); Banokb6k (Cam.); malasambdng- 
batu (Riz.). 

Wood very similar to preceding; apparently still scarcer. 

8, macranthum Merr. White NItou 

A tree up to 80 centimeters or more in diameter; reported from: Cag., 
N. E., Bat., Tay., Cam., Min., Tab., (3ota. 

Local names. — Baid (Tab.); batun (Min.); barot6l, baruto (Cagr-); 
botg6 (Cam.) ; NAto' put!,' or White NAtd (Tay.) ; putlan (Man. lumA>er- 
yards). 

Wood practically identical with duklitan. White nato Beems to be the 
most abundant and widely distributed of the larger species of the genus. 

Wood apparently identical with it is found occasionally among lots of 
miscellaneous lumber, but this may also be from other species of the same 
efenus. 

EBEHACEAE, 

[Ebony or Camason family.] 

A family of two genera of small to medium sized trees, one genus, Maba^ 
producing ebony and the other genus, DiospyroSf producing the woods 
broadly classed together as the camagons, which, when black, also produce 
wood that is ebony. To the latter genus belong also the American and 
Asiatic persimmons, the angoche wood of Africa (a nearly jet black ebony), 
and most of the black or streaked ebonies of the entire Indo-Malayan region. 

Though varying widely in the relative proportion and the coloring of 
sapwood and heartwood, all the woods of the family are practically in- 
distinguishable as regards their structure. {See PI. IX, fig. 70.) 

Wood hard to very hard; heavy to very heavy, s];>ecific gravity ranging 
up to about 1.050; sapwood tough and flexible, heartwood brittle; sapwood 
small to very large, up to 20 centimeters thick, whitish, yellowish, or red, 
generally sharply distinguished from heartwood; heartwood black with 
rosy, yellowish, brownish, or ashy streaks, sometimes nearly or quite black; 
whether or not a given species produces black heartwood depends largely 
oh the size attained, but evidently also on other conditions, as there is a 
wide variation in the relative amounts of sapwood and heartwood in in- 
dividuals of the same species; grain generally very straight; texture fine, 
8m<>oth and (especially in the heartwood) very dense; difilcult to season 
well, logs almost invariably checking in several directions fr(»n the heart 
outward, while sawn lumber must be stacked carefully and weighted to 
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prwvnt warping:; once thoroughly dried, however, it becomes very stable; 
difficult to work, bat takes a beautiful surface under sharp tools. Durabil- 
i^ of heartwood I, of sapwood II, but even the latter practically never 
attacked by beetles, though not termite-proof. 

Strueture. — ^Pith rays numerous, fine, in unstained sapwood distinct, 
but in stained sapwood indistinct and in heartwood almost invisible; pores 
few, small or very small, evenly distributed either singly or in short radial 
rows; soft tissue forming very thin rings about pores and very numerous 
(6 to 10 to the millimeter of radius), crinkly, concentric lines, sometimes 
very distinct, sometimes rather ill defined; growth rings, if present, not dif- 
ferentiated in structure, but marked by ill-defined belts of lighter and 
darker color. 

r/«es. — Small trees containing littlcf or no heartwood are used locally in 
the provinces for posts, beams, joists, rafters, window sills, parts of 
agricultural implements, etc.; also, in lumbering, small poles are used for 
skids on account of their hardness, toughness and smooth wearing qualities; 
heartwood (or sometimes sap and heart together) for scabbards, canes, 
hilts, tool handles, gunstocks, saw frames, etc.; a favorite for musical 
instruments, especially finger boards and k^ys of guitars; furniture, 
cabinetworl^ inlaying; paper weights, inkstands and similar desk sup- 
plies; the sapwood, which is almost asiiard as the heartwood and very 
much tougher, is an excellent material for T-squares and other drawing 
instruments, for shuttles, bobbins, spindles, golf -club heads and shafts, 
•z, pick, and hammer handles, etc. 

Supply and prieea, — One or more species found in practically every 
province, but scattered, and large trees rare. Whole logs seU in Manila 
at from M6 to V^O per cubic meter (n to 92 per cubic foot) select small 
lots of sound heartwood at from MOO per M. board feet upward. 

Genus DIOSPYROS. 

A genus of about 85 species, of which the most important ones may be 
roughly divided into four groups according to the character of the sapwood. 

I. Sapwood pinkish or psle red: The camagon group. 
D. eapelandU Merr. TXLANG-Gt^BAT. 

A tree up to 40 centimeters in diameter; reported from: Bat., Riz., Lag., 
Tay. 

Local names. — ^Bolong-^ta (Lag.); kamag6ng (Riz.); sap6teng-hiilo' 
(Bat); TiLANG-€t)BAT (Riz.). 

Wood, as far as known, same as following. 

D. discolor Willd. Camaoon.* 

The best known and one of the largest trees of the genus, reaching or- 
dinarily about 60 centimeters in diameter, but one log is known which, 
without sapwood, measured 76 centimeters at the butt. 

Local namec. — ^Where cultivated for its fruit, almost always known as 
mablilo, except in southern Luzon, where it is more commonly known as 
kamag6ng (camag6n) ; where cut for timber, generally by the latter name 
or bolong-^ta, baling-agtd', etc.; in the Bisayas and Mindanao, itom&n, itom- 
it6m, etc.; in northern Luzon any black wood of this genus or the following 
is known as ballatiniu, batuliniu, etc. 

Sapwood sometimes up to 20 centimeters thick, generally retaining its 
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reddish or pinkish color, but sometimes staining more or less to a dull 
gray; heartwood streaked and mottled, sometimes nearly dead black. 

D. rn^ofndas Merr. 

A tree up to 70 centimeters in diameter, reported only from Cotabato 
inth local name bantulin&i. Wood apparently same as camagon. 

D, pUoBanihera Blco. Bolono-^a. 

A tree up to 60 centimeters in diameter; very widely distributed and 
better known than any other of the genus except camagon. 

Loeal names. — Most generally known as Bolong-^a, baling-agt^ etc; 
also: 6nang (Cam.) ; ata-ita (Neg., Tinago) ; baganfto' (Sam.) ; balatinau 
(N. Luz.); malapuy&u (Tay.) ; malat^ang (Pamp.); marabik&l (Cam.); 
▼ery often confused with camagon. 

Wood identical with camagon, but bolong-^ta has, as a general rule, a 
much larger sapwood and smaller heart than camagon. 

D. pltccUa Merr. TimL. 

A tree up to 40 centimeters in diameter; reported from Tay., Csm., 
C^ta., Zambo., Has. 

Local iiaif»ea.r^Malagaltmin (Tay.) ; palo negro, TAmL (Cota.) ; taminf- 
t^oning-bab^e (Zambo.). Wood apparently identical with camagon* 

D. ivhitfardii Merr. 

A tree up to 86 centimeters in diameter, reported only from Surigao and 
Zamboanga. 

Local namea, — Mahtlyan (Sur.) ; kamag6ng (Zambo.). Wood identical 
with camagon. 

II. Sapwood almost white, turning yellowish in seasoning, but often 
staining, either evenly or in streaks and mottlings, to light gray; of slightly 
coarser texture than average camagon; heartwood of all species jet black, 
but small and often defective: The ata^ata group. 

D. ahemU Merr. iNANa 

A tree up to 80 centimeters in diameter; reported from: N. Luz., to 

Cam., SanL, Ley., Neg., Bil., Bas. 

Local nofiMs.— Anano (Lag., Cam.); ata^ta (Neg.); k&bte (Isa.); 

kanalum (Neg.); pug&ui-itim (Lag.); t&lang-gubat (Riz.). 

D. alvarezii Merr. 

A tree up to 40 centimeters in diameter; reported only from Camarines, 
local name bantulin&u. 

D. eurranU Merr. Malagaitii6n. 

A tree up to 60 centimeters in diameter; reported from: Riz. to Son; 
Mar., Neg., Dav., Lan., Mis. 

Loeal itomesd— Alindu (Cam.) ; inang (Tay.) ; atadta (Neg.) ; baganfto' 
(Cam., Sor.); bolong-^ta (Biz., Tay.); MALAGArrM6N (or -m4n), (Tsy^ 
Cam., Mar.); panagitm6n (Cam.). 

D. foveo-reticulata Merr. Kwn^^- 

A tree up to 46 centimeters in diameter; reported from: Cam., Cotft-t 

Zambo., Bas. 

Local names. — Kamag6ng (Bas.) ; Kuurdif (Zambo.) ; palo negro 

(Cota.). 
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i>. mindanaenais Meorr. Ata-Ata. 

A tree up to 60 centimetera in diameter; one of tlie largest and most 
widely durtribnted and probably the best known of this group, so that the 
wood of the other species, when its origin is unknown, is generally called 
ata-ata. 

Local iictmea.— 'Anang (Tay.) ; Ata-Ata (Neg., Sam.) ; bolong-6ta (Tay., 
Sib., Bas.); itom-it6m (Lan.) ; malagaitm&n (Tay.); tAmil-lalaki (Lan.). 

III. Sapwood almost white or with faint reddish tinge, but almost in- 
variably changing shortly after felling to an even- bluish gray, as if stained 
with dilute ink^ whence the Pampanga name malatinta; heartwood as in 
the previous group : The kanomoi group. 

/>. buxifoUa Hiem 

A tree up to 26 centimeters in diameter; reported only from Zamboanga 
and Palawan, with local name 6bano. 

D. eamarvnenais Merr. 

A tree up to 40 centimeters in diameter; reported only from Camarines, 
local name kanumai. 

D. maritima Bl. MalatInta. 

A tree up to 80 centimeters in diameter; reported from: Pang, to Alb.; 
Pol., Min., Tab., Boh., Tic, Mas., Ley., Cap., GuioL, Neg., Sur., Zambo., Bas., 
Cul., Pal.; always with same names as following and MalatInta (Pamp.). 

D. rnidUfiora Blco. (jD. eonofitot A. DC). Kan6moi. 

A tree up to 60 centimeters in diameter; reported from : N. Lu2. to Cam^; 
Zambo.; always with local name KAN6ifoi, kaniimi, kantimai, kalumai, etc. 
This species probably furnishes part of the blue-gray wood used by musical 
instrument makers in Pampanga and Manila under the name malatinta. 

D. nitida Merr. EATlUfiL 

A tree up to 30 centimeters in- diameter; reported from: Beng., Un., 

Pang., Pamp.| Zam., Bat., Bui., Riz., PoL, Min., Guim., Mis., Dav. 

Local names. — ^Atilmd' (Bui.) ; kan^ilum (Zam.) ; karAnung (Min.) ; 

KatiuiA' (Biz.); malatfnta (Pamp.); manogar6m (Guim.). 

IV. Sapwood with distinct yellowish tint, becoming light yellowish 
brown in drying; light streaks in heartwood also yellowish brown; heart- 
wood good commercial camagon. 

D. pkiUppinentM A. DC. 

A tree up to 80 centimeters in diameter; reported from: Pang., Bat., 
Riz., Cam. 

Local narhea. — Bolong-^ta (Cam.); kantimai (Bat); oi-6i (Bat.). 

D, velaaeoi Merr. 

A tree up to 25 centimeters in diameter; reported from Cagayan. 

Commercial wood specimens from Sorsogon and Siquijor are of this t3rpe, 
indicating that <»ie of these species is also found further south than the 
above range. 

Crenus MABA. 

M. huxifoUa Pers. (PI. IX, fig. 70.) BatulinAu or Ebony. 

A tree up to 40 centimeters in diameter; very widely distributed, being 

reported from practically every island and province in the Archipelago 
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ezoept Cebu, Bohol, the Romblon group, Busuanga, Palawan, and the SqIb 
group, but scattered and the great majority of trees small. 

The Spanish name 6bano is widely known; the commonest Philippine 
name is BatuunXu (Cag., Pang.), with many variations as: Bantulinftu 
(Cam., Sor., Mas., Sur., Din.) ; batlatindu (Pang.) ; bulatindu (Cag.) ; 
palatiniu (Pang.) ; it is also often confused with the various species of 
Dio9pyro8 and names belonging to these applied to it. 

Sapwood whitish, often staining to dull, light gray in seasoning; heart- 
wood jet black; if streaky, the streaks are always whitish or grayish, 
never yellow, red, or brown; very hard, but brittle, very dense, and ap- 
parently heavier than all but the very blackest and densest heartwood of 
the camagons. 

LOGAHIACEAB. 

[Urunff tmrnOj.} 

A family represented by a single timber tree, well known but not im- 
portant 

Cienus FAGRAEA. 

F. fragrana Roxb. (PL IX, fig. 71.) UauNa 

A tree up to 90 centimeters in diameter, but generally much smaller and 
with a rather short and often irregular bole; reported only from Palawan 
and adjacent islands, where it is said to be fairly common in some regions, 
and from Mindoro (a single specimen). 

Local names. — D61o or dulu; Ubuno and sometimes teca (Span, for 
''teak"); susulin (Min.). 

Wood hard; heavy; sapwood 2 to 4 centimeters thick, pale yellow; 
heartwood yellow to light brown; grain straight, in tangential sections 
with a distinct figure. formed by the bands of soft tissue, resembling the 
yellow Garcinias; texture rather coarse in appearance, but dense, taking 
a smooth, but not glossy surface under sharp tools; when fresh, with a 
distinct aromatic and somewhat acid odor reminding one of cider; seasons 
well, but liable to split at ends; easy to work. DurabOity I; not rapidly 
attacked even by termites and teredo. 

Structure, — ^Pith rays numerous, fine; pores rather few, medium siied 
to large, scattered, the larger ones singly, the smaller in short irr^;ular 
radial rows, all rather obscure, being both surrounded by and more or 
less filled with loose tissue; soft tissue in numerous narrow concentric 
lines (2 to 6 per millimeter of radius) ; no growth rings. 

Usee. — Piling; posts; ties, sills; boat anchors; a pretty, easily worked, 
but strong and durable cabinet wood. 

Suppli^.—Scaxce; rarely, if ever, brought to Manila maricet. 

Prices.— 'No sales recorded. 

APOCYVACBAB. 

[DiU family.] 

A large family containing several well-known timber trees. By far 
the best known wood is lanete, which, for its fineness of texture, ease 
of working and pure creamy white color, is the prime favorite for 
delicate carved articles. The woods of this family are practically all 
whitish or yellowish, of fine texture, with numerous fine pith rays and 
small pores with tendency to form radial rows; several have a distinct 
bitter taste. ^ I 
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Genas ALSTONIA. 

A genus of about five species, of which all but dita furnish wood 
practically identical in general appearance and structure. 

A. macrophylla Wall. (PL IX, fig. 72.) BatIno. 

A tree up to 50 centimeters in diameter; reported from: I. N., I. S., 
Gag., Isa., Pang., Bat., Riz., Lag., Batg., Tay., Cam., Min., Guim., Lan., 
Dav., Bal., Pal. 

Locdl names. — Basikdlang or basikdrang (I. N., Gag., Isa.) ; batikal&g, 
batikaldng (Pang.) ; BatIno (Riz., Lag., Batg., Tay., Cam., Min.) ; dal&kan 
(I. S.) ; itang-ltang (Guim.) ; kalattiche (Pang.) ; kuyaukuy&u (Cam.) ; 
pan2:alisokl6en (Pang.); pangolaksi^n (Gag.). 

Wood heavy; hard; pale yellowish white, sometimes with faint pinkish 
tinge, without distinct sapwood and heartwood; of fine, even texture and 
straight grain; distinct bitter taste; disagreeable odor when freshly worked; 
easy to work. Durability II; not attacked by beetles. 

Structure. — Pith rays fine, very numerous, distinct; pores small or very 
small, very numerous, mostly in long radial rows; soft tissue scattered, 
inconspicuous; growth rings inconspicuous, sometimes marked by a narrow 
line of dense wood. 

Uses. — Posts above stumps; beams, joists, rafters; flooring; furniture 
and cabinetwork; household implements; ties. 

Supply. — ^Limited. 

Prices. — Formerly high priced (up to nSO per M.), but no sales 
recorded recently; comes to market occasionally in mixed lots and has been 
cut for ties, which are graded as second class and bring from ^1.26 to 
M..60 each. 

The following three species appear to have wood practically identical 
with batino: 

A. oblangifolia Merr. 

A small tree, reported only from Bataan. 
A. parvifolia Merr. 

_A small tree, reported only from Bataan. 
A. paueinervia Merr. 

A tree up to 30 centimeters in diameter; reported only from Camarines, 
with local name batino. 

The following single species has wood of a quite different character: 

A. acholaris R. Br. (PI. X, fig. 78.) DitA. 

A tall straight tree up to 100 centimeters or more in diameter; reported 
from: I. N., Gag., Isa., Abra, Bont^ Pang., Un., Bat, Riz., Lag., Batg., 
Tay., Gam., Alb., Min., Sam., Ley., Neg., Ilo., Sib., Bal., Pal. 

Local names. — ^Aliptoen, dalipduen, or lipduen (I. N., Gag., Abra, Un.) ; 
andar^ian (Gag.) ; bit& (Bat, Ilo.) ; diriti (Bat, Cam.) ; DrrA or dit6a 
(Pang., Bat, Riz., Lag., Bat^., Tay;, Gam., Alb., Sam., Neg., Ley.) ; lay& 
(I. N.); opUi (Gag.); pasnft» pol&i (Pang.); tanitan, tafifftang (Bis.). 

Wood soft and light, specific gravity about 0.460 (Gamble) to 0.581 
(Puigdulles) ; whitish, bluing easily if not quickly seasoned, no distinct 
heartwood and sapwood; bitter taste; faint sweetish odor; texture fairly 
fine, variable; grain even, sometimes twisted or curly; very easy to work, 
but cross section can only be smoothed with an exceedingly sharp tooL 
Durability IV, but not attacked by insects. ^ ^^ ,^^^ ^^ GoOglc 
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StTuctvre* — Pith rays small, not as numerous as in batino; pores of 
medium size, few, scattered, some in radial strings of 3 to 6: soft tissae 
forming very regular concentric lines, more conspicuous than pith rays; 
growth rings sometimes hardly noticeable, sometimes conspicuous, and 
sometimes with denser wood at inside and less dense wood at outside of 
ring. 

C/ses. — ^Light construction; light household implem^ts, such as wash- 
bowls, etc; wooden-shoe soles; ceilings; molds or forms for basket weaving; 
match wood; musical instruments (Puigdulles) ; said to have been used 
for drawing boards. 

Supply and prices. — Limited; never cut for Manila market and no sales 
recorded. 

Genus PABALSTONIA. 
P. elusiacea Baill. MalabatIno. 

A tree up to 45 centimeters or more in diameter; reported from: Bat, 
Riz., Batg., Tay., Min., Mas., 6am., Neg. 

Local n«mi«s.— 'Batikulin^ (Bis.) ; bayi«-us4 (Min.) ; diti (Bat) ; Ma- 
LABATfNO (Tay.); maladiti (Ba1«., Tay.); tafii:itang (Neg.). 

Wood in all respects similar to batino and would pass as such in the 
market. 

P. plaiyphylla Merr. 

A tree up to 75 centimeters in diameter; reported only from Basilan; 
the wood is unknown, but commercial batino from Basilan is perhaps of 
this species. 

Grenus WRI6HTIA. 

A genus of three or four species of trees up to 60 centimeters or 
more in diameter, but with a short and irregular bole. The wood of all 
species se^ns to be practically identical in general appearance and in 
structure. 

The local names are applied to all species indifferently and are given 
here for the whole genus: 

BuUla na tol6n (Isa.) ; baniti' (Cam.); ng^>iong6i (N. V.); Lan£te/ 
laniti' or lanuti' (I. N., I. S., Gag., N. E., Abra, Bui., Zam., Bat, Rix., 
Man., Lag., Tay., Cam., Alb., Min., Mas., Sam., Ley., Neg., Cap., Do., GuinL, 
Zambo.); tangh^s (Lag., Tay., Min.). 

Wood light; soft to moderately hard; creamy white, sometimes with 
distinct rosy tinge, or irr^ular rosy streaks, without distinct sap and 
heartwood; of very fine texture and generally straight, but sometimes 
crossed or wavy grain; slight unpleasant odor when fresh; very easy to 
work and finish. Probably not very durable when exposed, but not attadced 
by insects. 

Structure. — ^Pith rays numerous, extremely fine, not conspicuous even 
under the lens; pores minute, very numerous, rather regularly arranged 
in radial lines; soft tissue inconspicuous; growth rings not conspicuous, 
marked by a narrow, indistinct line of denser wood. (Plate X, fig. 74.) 

C/«M«*--Sculpture and carving, picture frames, carved jewel boxes, house* 
hold implements; pyrography panels; musical instruments (necks, beads, 
trimmings); altars; next to baticulin, the most sought-for wood for 
sacred images. 

Supply and prices. — ^Very limited; very rarely comes into maiket as 
saw timber; clear and fairly wide boards (say up to 80 centimeters wide) 
bring MOO or more per M.; sculptors, musical instrument makers, etc.. 
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buy logs or short bolts at prices rangring from about KO up to MO or 
MO per eubie meter; small quantities are smuggled into Manila in loads 
of cordwoody to avoid the expense and trouble of paying first-group forest 
charges (K.50 per cubic meter). 

The following are the best-known species of Wrightia: 

W. calycina A. DC. Southern Lan£te. 

A tree 30 centimeters or more in diameter; reported from: Lag., Tay., 

Cam., Min., Mas., Sam., Ley*> Neg.» Cap., Ilo., Guim., Bil., Lan., Zambo. 

W. laniti Merr. (Plate X, fig. 74.) Lan^tk. 

A tree 60 centimeters or more in diameter; reported from: I. N., I. S., 
Cag., Isa., Lep., Bont., N. V., Pang., Zam., Bat., Riz., Lag., Min., Neg., 
Cul., Pal. 

A great number of large shrubs and small trees, belonging to the genera 
Alyxia, Kickxia, Kap8ia, Lepimopeis, Rauwolfia, Tabemaenumtana, and 
Voaeanga furnish woods similar to lanete, which are used locally for 
small a&rved articles, kitchen utensils, scabbards, etc., and some of which 
are occasionally cut and sold as lanete, from which they are difiicult to 
distinguish and for which, if seasoned without staining, they are perfectly 
good substitutes. 

B0&RAeiHAC2AB. 

[Anwimig futtUjr.] 

A family containing in the Philippines two timber trees of no great 
importance; one of which, however, is very widely distributed and well 
known, while the other furnishes a very pretty wood. 

Genus CORDIA. 

C. myxa L. (C. hlaneai Vid.). An6nanq. 

A small to medium sized tree, up to 60 centimeters in diameter, gen- 
erally with a short and irregular trunk; reported from: I. S., Beng., 
Bont., N. v., Pang., Pamp., Bat, Riz., Man., Lag., Batg., Tay., Cam., Alb., 
Sor., Min., Mas., Bur., Ley., Cebu, Guim., Sur., Mis., Dav., Lan., Cota., 
Zambo., Bas., Bal., Pal. 

Local names. — An6nang (I. S., Beng., Pang., Pamp., Bat., Riz., Man., 
Lag., Batg., Tay., Cam., Alb., Sor., Min.); bibfli (Bis.); g^ima (Bal.); 
sal6yong (Tag.); sinaligan (L S.). 

Wood soft; light; grayish brown, darkening slightly in drying; when 
fresh cut, clear yellow, but often changing after a few minutes' exposure 
to greenish or bluish gray; large trees may have a distinct heartwood as 
in balu, but no specimens are known; grain straight or slightly crossed; 
texture fairly fine, but not glossy; very easy to work. Durability probably 
poor, but not attacked by pinhole beetles. 

Structures — ^Pith rays moderately broad, not numerous, straight, conspic- 
uous; pores large, scattered, often compressed between rays, occasionally 
with one or two partitions; soft tissue forming very numerous, conspicuous 
concentric bands as broad or broader than the intervening bands of denser 
tissue; growth rings, if present, very ill defined. 

Usee, — Posts, light construction. The bast is used locally for rope. 

Suppig. — Limited. 

Prices. — Rarely marketed as lumber, except among miscellaneous lots 
seBing at about ^40 per M. 
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C. subeardata Lam. BXlu. 

A tree up to 65 centimeters in diameter; reported from: Cair-i Un., 
Riz., Batgr.y Tay., Pol., Cam., Min., Bur., Day., Cota., Zambo., Bas., Sulu, 
Taw., Pal. 

Local names. — Agotot (Bur.); a^rutub (Cebu) ; agutdd (Sulu); BXlu 
(Sulu, Taw.); balungkau&i (Pal.); ban&g:au, banago, bandlo (Tay.); 
bibili (Bis.) ; kamanak-man&k (Cota.) ; singdngddgat, sing&u-dagat (Cam.). 

Wood moderately heavy; hard, sapwood small (1 to 3 centimeters), pale 
grayish brown; heartwood very sharply marked off, light to dark brown 
with rather irregular, narrow, darker, or nearly black, belts; pungent 
aromatic odor similar to that of calantas {To(ma spp.) when freshly worked; 
texture fairly fine; grain sometimes rather wavy; not difficult to work 
and takes a good finish. 

Structure. — Pith rays fine to moderately broad, indistinct; pores small 
to medium, scattered, often partitioned, some with whitish and some with 
dark glistening deposits and with a tendency to form tangential rows; 
growth rings very indistinct but sometimes marked by a fairly broad band 
of very porous tissue. 

Ueee, — Musical instruments, scabbards, small cabinetwork. 

Supply, — ^Widely distributed from southern Luzon to Sulu, but scarce. 

Prices. — Not brought to market, except rarely in short logs for musical 
instrument makers. 

VEKBEKACEAE. 

[Molave family.] 

A family containing a number of timber trees, but in the Philippines only 
one important wood, molave. Teak, which is only found planted in certain 
regions, is of very little importance on account of its scarcity. 

Woods mostly jrellow or brownish; pith rays fine to moderately broad, 
pores small or medium size, scattered; soft tissue inconspicuous. Api-api 
(Avicennia officinalis) has a purplish heartwood and an entirely different 
structure. 

Genus AVICENNIA. 

Two species, both small to medium sized trees of the mangrove swamps. 
A. alba Bl. 

A tree up to 40 centimeters in diameter; reported from: Sur., Mis., Lan., 
Cota. 

Local names. — ^Kachiichis (Sur.) ; pidpi (Mis.) ; pundung (Cota.). Wood 
identical with following. 

A. officinalis L. (PI. X, fig. 75.) Afi-Api. 

A tree up to 80 centimeters in diameter; reported from the following 
regions (but probably found in all tidal swamps) ; Cag., Pang., BuL, Zam., 
Bat., Tay., Pol., Cam., Min., Mas., Mar., Ley., Ilo., Cebu, Neg., Sur., Mis., 
Dav., Cota., Zambo., Bus., Pal., Sulu Arch. 

Local names. — ^Api-Api (Bat, Min., Dav., Cota., Zambo., Pal.) ; bung&lon 
(Pang., Zam., Tay., Cam., Min., Mar., Ilo., Neg.) ; kalapfni (Pang., Zam., 
Bat.); kul&si (Cota.); lifigog (Cag.) ; miilpi (Ley.); pi4pi (lie); piksfk 
(Min.); pipisfk or pipislg (Tay., Cam., Min.). 

Word hard, brittle, but difficult to split; heavy; sapwood 4 to 6 centi- 
meters thick, whitish, turning in drying to gray or light brown, in large 
trees sharply marked off from heartwood; heartwood purplish gray; grain 
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▼ery conspicuous from alteniate bands of hard and soft tissue, somewhat 
crossed, often irregularly wavy; texture of hard tissue extremely fine and 
dense, of soft tissue somewhat coarser; seasons well, but sapwood liable to 
stain badly if not seasoned quickly; not difficult to work« Durability said 
to be poor, but rarely attacked by beetles. 

Structure. — Pith rays fine; pores very variable in size, in short radial 
rows in bands of hard tissue; soft tissue in numerous, conspicuous, narrow 
concentric lines, often branching and confluent or even connected by cross 
channels at right angles to two or more parallel lines. 

Usess — Used locally for rice mortars; a favorite in some regions for 
smoking fish; a wood that for its peculiar color and attractive grain should 
find a good place in small cabinetwork; recommended for. trial in creosoted 
paving blocks. 

Supply and prices. — Rarely if ever cut for timber; sometimes cut with 
miscellaneous swamp firewoods; much more rarely by larger operators with 
cheap grades of miscellaneous lumber. 

Genus TECTONA. 

T. grandia L. f. (PL X, fig. 76.) Teak. 

Teak is not native to the Philippines, but was sparingly introduced so 
long ago that trees up to 80 centimeters in diameter have been found. 
It is reported from one or two localities in Luzon, from Cotabato, Zam- 
boanga, Basilan, and the Sulu group, and the writer was shown in a 
Manila yard boards from a single log said, on good authority, to be from 
Palawan. The teak used by the U. S. Navy Yard, the Insular Govern- 
ment bureaus, and private firms in Manila is all imported. 

Genus VITEX. 

A genus containing about nine species of medium sized to large trees, 
of which only two are very widely distributed and well known, molave 
and sasalit, the former being, excepting narra, the most highly esteemed 
and most variously used wood of the Islands. 

Three other species, V. celebica, V. Umgifolia, and V. ptibescens, have 
woods closely resembling molave,' and the last named of the three probably 
contributes a small percentage of commercial molave. Some of the remain- 
ing species have softer, lighter, and much less durable wood commonly 
known as mul&win-dsu ("dog-molave") , a name properly belonging to a 
small tree, Premna nauaeosa Blco., of the same family, having a wood 
similar to them. However, this name as well as mul&win-bab&e (''female 
molave") and other names implying lesser strength and durability are also 
given to the true molaves when these, owing to rapid growth in specially 
favorable situations, form a softer, lighter wood than usual. 

Though there are wide variations in hardness and durability among 
the different species, the structure of all is very similar, the pith rays 
being fine and nimierous, pores small, scattered, soft tissue inconspicuous, 
and growth rings, if present, generally irregular and often very ill defined. 

V. ahemiana Merr. (PI. X, fig. 77.) SASiLuT. 

A tree up to 75 centimeters in diameter, but generally much smaller, 
with a rather short and often crooked and fluted bole; reported from: 
Cag., Pang., Zam., Lag., Tay., Cam., Alb., Lub., Sam., Ley., Ilo., Sib., Neg., 
2^ambo. 

Local names. — ^Amam&hit or amam&hi' (Sib.) ; dalip&pa, galipdpa 
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(Gair.); dafij^dla, dnfigiaa? (Neg.» Ilo.); didigkalfn (N. Gam.); IgAag 
(N. Tay.); kulipdpa (Alb.» Sam.» Ley.); malaigAni: (Lub.) ; BabAut 
(Zam.)» 

Wood very hard, Btrons: and stiff, but easy to split; very heavy, speeiiKe 
gravity 0.742 to 0.995 (Gardner) ; sapwood 1 to 8 centimeters thiek, yellow- 
ish, rather sharply distinguished from heartwood; heartwood light amber 
to dark yellowish brown; grain generally very straight; texture extremely 
dense and fine, taking a glossy surface under sharp tools; seasons weU, 
except for splitting at ends; in no way difficult to work except for its 
hardness. Durability I; even sapwood rarely if ever attacked by insects 
and heartwood hardly by teredo; there is on record a pile in a wharf in 
Legaspi harbor, Albay, said to be 84 years old. 

Structure^ — Pith rays numerous, fine, distinct; pores few, small or very 
small, scattered; soft tissue scarcely visible; growth rings, if present, very 
ill defined. 

Uses. — Piles; posts; bridges and wharfs; ties; foundation sills; tool 
handles and other wooden tool parts; practically aU uses to which molave is 
put; superior to molave for all uses requiring transverse strength. 

Supply and prices, — ^Very limited; comes into Manila market occasi^ially 
in logs and sells at about the same prices as high grade molave. 

y. celehica Koord. KAUPAPA-lltoAM. 

A tree up to 85 centimeters or more in diameter; reported only from 
Agusan and Cotabato, with above name and kalip&pa-isu. The wood seems 
to be a fairly hard grade of molave. 

V. UmgifoHa Merr. Longlbap MolAtb. 

A tree 30 centimeters or more in diameter; reported only from Agusan; 
local names; atik6ko, manamu, sikiikok. 

Wood soft, light, resembling that of V. philippinenais. 

y. parviflora Juss. (PL X, fig. 78.) MoUlyB.* 

A tree up to 200 centimeters or more in diameter, with generally a short, 
crooked and fluted bole; reported from: I. N., Gag., I. S., Abra, Bont, 
Beng., N. V., N. E., Pang., Tar., Un., Zam., Bat., Pamp., Bui., Riz., Lag., 
Batg., Tay., Gam., Alb., Min., Mas., Mar., Tic, GaL, Sam., Ley., Guim., 
Gebu, Siq., Neg., Bohol, Sur., Agus^ Mis., Dav., Gota., Zambo., Baa., Guyo, 
Pal., Sulu Arch. 

Local names. — Adg&uon (Sam., Ley.) ; ambuUuan (Sulu Arch.) ; amu- 
iuan (N. V.) ; amug&uan (Gag., N. E.) ; amur&uon (Mas.) ; amuyiuon 
(Sur.); buliuen (Pang., Pamp.); hamur&uon (Gam., Alb., Sam., Ley.); 
hamuy^uon (Sur.); himulduon (Sulu Arch.); kalipdpa, kulipdpa, kulim- 
p4pa (Mis., Gota., Zambo., Bas.) ; mul&uin (N. E., Pang., Zam., Tar., Bat, 
Bui., Riz., Lag., Tay., N. Gam., Min.) ; mur^uin (Mas., Tic) ; muriuon 
(Guim.) ; salingk&pa (Guim.) ; sag&t (I. N., Gag. I. S., Un., Pang.) ; tug4s 
(Sam., Ley., Gebu, Neg., Sur., Agus.) ; taggd' (Gag.). 

Wood hard, stiff, brittle; heavy, specific gravity 0.778 (Foxworthy), 
0.690 to 0.880 (Gardner); sapwood small, slightly lighter and scarcely 
distinct from heartwood; heartwood pale straw color to light brown, some- 
times with greenish tints; lime water or other alkalis stain it bright 
greenish yellow; chips give yellow color to water; grain sometimes straight 
or very slightly crossed, sometimes very wavy and curly; tmctnre dsose, 
fine, very smooth undcor sharp tools; seasons with little warping, but k 

> Not strictly a natlTe name, htAng the Spanish prononeiation and spelUnir of tlM Tacalot 
araUwin or moUuin, now more widely known than any other one native name. 
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very liable to develop large, deep, irregular checks, so much bo that in 
tests of 4 by 4 inch by 6 foot beams the average modulus of rupture of 
seasoned beams was about 20 per cent lower than that of unseasoned ones; 
easy to work, perhaps the easiest of all Philippine woods of equal hardness 
and density. Durability I; destroyed only very slowly by teredo, and 
probably rarely attacked by termites, except where previously softened by 
Ions exposure under very severe conditions. 

Structure. — ^Very similar to sasalit, but general appearance of cross 
section less dense and glossy, and growth rings more distinct, often marked 
by a very narrow line of looser tissue. 

Uses. — Piles; posts; ties; paving blocks; ship, wharf, and bridge build- 
ing; foundation sills; window sills; doors; windows; flooring; stairs (treads, 
risers, balusters, handrails) ; siding; sheathing; all kinds of interior finish; 
all kinds of structural parts except long beams; furniture and cabinet- 
work; sculpture and carving; wooden type and woodcut engraving; tool 
handles, plane stocks and other wooden tool parts; pestles, mortars, and 
other household implements; framing of hemp presses, sugar mills, etc.; 
cofiTwheels and inserted cogs; agricultural implements; yokes. 

Supply, — ^Limited; there is always a small supply in Manila yards, gen- 
erally of small to medium sized logs to be sawn to order; lumber is less 
often fotmd, nor have the mills in the provinces any considerable stock on 
hand. Orders amounting to a number of thousands of board feet generally 
require several months to be filled. 

Priee%4 — One hundred and eighty pesos to K50 per M. 

A part of the commercial molave from Mindanao is from an unknown 
species very probably distinct from any of those here described. 

V. pentdphylla Merr. EalipapA-Asu. 

A tree up to 40 centimeters or more in diameter; reported from: Cam.(?), 
Agus., Dav., Zambo., PaL 

Local names. — Amulauon (Zambo.) ; bong6g, bong6og, bun^g (Agus.) ; 
KalifIpa-Asu (Zambo.). 

Wood with somewhat the appearance of molave, but much lighter and 
softer, more liable to stain in drying, and much less durable under severe 
conditions. 

Uaea, — Used locally for interior structural timber, flooring, etc. 

Supply and prices. — Limited; does not come into markets. 

V. pkUippmensis Merr. Tik6ko. 

A tree up to 30 centimeters or more in diameter; reported from: Sam., 
BiL, Ley., Dav.; only local name Tik6ko (Ley.) Wood apparently the 
poorest of the genus. 

V. pubeseens Yah! Hairylbaf MqlAvb. 

A tree up to 86 oefntimeters or more in diameter; reported from: Min., 
Gnim., Bal., Oul., PaL, Sulu Arch. 

Local names. — Same as molave in the same regions. Wood practically 
identical with molave and put to the same uses. It is probable that a 
small part of the molave of commerce is of this species. 

V. turezaninotvii Merr. Li^H^LffTCo. 

A tree up to 60 centimeters in diameter; reported from: Gag., I. S., 
Beng., N. E. Zam., Bat, Pamp., Biz., Lag., Tay., Cam., Sor., Min., Tic, 
Ley., Neg., Sur., Lan., Zambo. 

140866 14 ^ , 
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Local names. — ^Boiig6goii (Ley.); hamurduon-toi (Alb.); kalimantda 
(Tay.) ; kamdlan (Riz.) ; li]no-li]n6 (I. S.) ; LeS^o-jIS^ (Cag^ I. S., Ben^. 
Zam.) ; malamnl&uin (Riz.) ; malausi (Bat.) ; mtilaiiin-&8u (Lag., Min.) ; 
tag&s (Ley., Sur.). 

Wood of general appearance of molaye, but often ligbter and softer; 
Beasons well and is very easy to work. Durability III; not attacked by 
beetles. 

Structure. — Pores much more numerous and somewhat larger than in 
molave and growth rings slightly more conspicuous. 

Usee. — Used locally for all sorts of ordinary construction, agricultural, 
and household implements, etc. 

Supply and prices. — Scarce; sometimes cut and brought to market for 
molave, but brings much lower prices than genuine molave. 

BI0HOHIACSAE. 

[Banai-buiai famllj.] 

A family containing three genera of small to medium sized trees, of 
no importance in the lumber trade. The woods are all rather light and soft 
and of light color, but differ considerably in structure. 

Gmam DOLICHANDRONE. 
i>. spathacea K. Sch. TuwL 

A tree up to 40 coitimeters in diameter, with a short and crooked bole; 
reported from: BuL, Zam., Bat., Riz., Cav., Batg., Tay., Gam., Min., N^., 
Sur., Agus., Mis., Lan., Cota., Bas., Pal.; and probably more widdiy dis- 
tributed than botanical collections indicate. 

Local names. — ^Taiigh&s (Min.) ; tewf (Agus.) ; tiwf (Cam.) ; Tuwf 
(Zam., Bat., BuL, Riz., Man., Cav., Batg., Cam., Min.) . 

Wood light; soft; pale yellowish or brownish white, no distinct sap and 
heartwood; texture rather fine, with a conspicuous figure formed by the 
porous concentric lines of soft tissue; very easy to Work. Durability when 
exposed probably poor, but is not attacked by beetles and wears well in 
shoe soles. 

Structure. — ^Pith rays extremely fine, barely visible even under the 
lens; pores small, the great majority very regularly arranged within the 
conspicuous concentric lines of soft tissue; concentric lines numerous, some- 
what irregular, frequently branching or coalescing; growth rings, if present, 
irregular and ill defined. 

Uses. — ^Wooden-shoe soles, handles of kitchen and other household im- 
plements, and of cheap bolos. 

Supply. — Common along beaches and tidal rivers, but not abundant. 

Prices. — Makers of wooden shoes buy bolts up to 20 to 40 centimeters 
in diameter at prices not exceeding M to no per cubic meter. 

Genus OROXYLUM. 
0. indicum Vent. PinkafinkIhan. 

A small to medium sized tree up to 60 centimeters in diameter; reported 
from: I. S., Isa., ZauL, Bat., Lag., Cam., Guim., Tab., Agus., Lan., Bas., 
Pal.; probably more widely distributed than botanical collections indicate. 

Local names. — Abang-Abang (Bis.); b41ai-u&k (Zambo.); baUlang-uik 
(Tag.) ; bardfigau (I. S.) ; kampflan or kamkampflan (I. S., Isa.) ; maid- 
baid (Cam.); pinkapinka, or PinkapinkjIhan. (Tag.). 
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Wood light; soft; pale yellowish white^ without distinct sap and heart- 
wood; texture fairly fine, grain somewhat wavy; easy to work. Durability, 
when exposed, IV, but not attacked by beetles. 

Structure. — Pith rays fine, distinct; pores of medium size, evenly scat- 
tered, but with a tendency to arrange themselves in wavy diagonal lines 
across the rings; soft tissue forming small irregular patches about the 
pores and sometimes connecting them; growth rings sometimes indistinct, 
sometimes marked by a distinct belt of dense wood followed hy a conti- 
niious row of pores. 

Usee, — Matches and match boxes; otherwise used only locally for minor 
uses. 

Supply and prices, — Never cut for market except for match wood, for 
which it brings about M per cubic meter. 

Genus RADERMACHERA. 

A genus of about 12 species of small to medium sized trees with a max- 
imum recorded diameter of 80 centimeters. The wood of all species, so 
far as known, seems to be practically identical and the local names in 
various regions seem to be given to all indifferently. 

Local names, — ^Angsohan, badldu (Bis.) ; Banai-bAnai (Zam., Bat., Lag., 
Sam.) ; himbaba-6 (Min.) ; katurai (2^am.) ; lantik (Cag.) ; pinggapinggd- 
han (Lag.); valaiv&ian (Bats.). 

Wood light; soft; pale yellowish or pinkish white turning to a very 
light brown in drying, without distinct sapwood ahd heartwood; of rather 
fine texture and even straight grain; faint pleasant odor; very easy to 
work. Durability, when exposed, probably poor, but not attacked by 
beetles. 

Structure, — Pith rays numerous, fine, distinct; pores small, numerous, 
very evenly scattered; soft tissue inconspicuous, forming very thin rings 
about pores and very scattered, irregular, short, transverse lines between 
rays; growth rings inconspicuous, bounded by a narrow band of denser 
wood. 

Uses, — Said to be used as a substitute for baticulin in sculpture and 
carving; used locally for rice mortars and other household implements; 
a very pretty cabinet wood for all sorts of light work. 

Supply and prices. — ^Not known in Manila market; occurs occasionally 
in cheap miscellaneous lots. 

The following are the largest species of Radermaehera: 

R, acuminata Merr, 

A tree up to 60 centimeters in diameter; reported from: Pamp., Mas., 
Gebu, Gamiguin, Sur., Agus., Bas. 

R. elmeri Merr. 

A tree up to 45 centimeters in diameter; reported from Cag., Bont., 
Beng., Pal. 

R. fenicis Merr. 

A tree up to 60 centimeters in diameter; reported from: Bab., Bats., 
Min. 

R. pinnata Seem. Banai-bAnai. 

A tree up to 80 centimeters in diameter; reported from: Bats., Gag«, 

I. S., Bont., N. v.. Pang., Zam., Bat., Riz., Lag., Cam., Min., Sam., Neg., 

Agus., Mis., Bil., Camiguin, Lan. 
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BUBIACSAX. 

[Bangkul family.] 

A very numeroas family, but containing in the Philippines only two 
genera of trees large enough and sufficiently abundant to be of any 
importance. The majority of the woods of this family are ¥^itish or 
yellow to red and of very smooth texture; they have numerous fine pith rays 
and small pores, soft tissue inconspicuous, and ill-defined or no growth 
rings. The coffee tree, which belongs to this family, has a very smooth, 
almost white wood. 

Genus NAUCLEA. 

A genus of about six species, of which only two are known to be large 
and widely distributed. The wood of all species is practically identical 
and in the Manila market is known only as bangkal. The local names 
are applied almost indifferently, depending more on the local dialect than 
on specific differences between the trees. 

Local names. — BangkAl (Pamp., Zam., Bat., Riz., Mas., Lag., Cav., Tay., 
Cam., Alb., Sor., Min., Ley., Ilo., Neg., Sur., Cota., Zambo., Pal.); bul&la 
(Bab., Cag., I. N., L S., Abra, Beng., Pang., Tic); bulubangkal, buln- 
bitoon (Neg.); kabak (Sam., Agus.) ; malbog (Sam.); Mamb6g (Cam., 
Alb., Sor.). 

Wood soft; light to moderately heavy, specific gravity 0.521 (Vidal), 
about 0.550 (Foxworthy) ; sapwood 2 to 8 centimeters thick, pale yellow, 
sometimes merging gradually into heartwood, but more often quite sharply 
marked off; heartwood bright canary yellow to orange, sometimes with 
irregrular greenish or brownish streaks; grain sometimes quite straight, 
sometimes slightly crossed; texture fairly fine; very noticeable greasy or 
waxy feeling; seasons well; very easy to work. Durability III, but rarely 
attacked by beetles. 

(/sea. — House posts, framing, siding, ceiling, etc.; carved ornamental 
work in churches; bearings of cart axles (old style carts with wheels 
fixed on axle) ; boats; furniture, cabinetwork, sculpture. 

Supply. — Limited; very rarely brought to Manila market, though used 
locally wherever found. 

Prices, — Now rarely seen in market except occasionally mixed with cheap 
miscellaneous lumber, but has brought as high as MO per M. 

The following are the largest and most widely distributed species of 
Nauclea: 

N, junghuhnii Merr. (Sarcoeephalus junghuhnii Miq.). Mamb6g. 

A tree 50 centimeters or more in diameter; reported from: Isa., Cam., 
Sor., Mas., Sam., Ley., Neg., Mis., Lan., Zambo. 

N. crientaUs L. (Sarcoeephalus cordatus Miq.). (PL X, fig. 79.) BangxAu 
A tree 80 centimeters or more in diameter; reported from: Bab., L N., 
Abra., Bont., Beng., Pang., Zam., Bat., Riz., Man., Lag., Batg., Tay., 
Cam., Alb., Min., Tic, Ley., Neg., Sur., Agus., Cota., Pal. 

C^nus NEONAUCLEA. 

A genus of over 20 species of small to medium sized trees with generally 
a straight but not very long bole. With the exception of slight differences 
of color and texture, the wood of all species is very much alike and pract- 
ically all that comes to the Manila market is sold luider the name of 
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calamansanay. The local names seem to be used almost indifferently and 
are here given for the whole genus without r^^ard to species. 

Local namea. — Agku, (Cag.) ; AuntatAu (Lag., Cam., Sam., Ley.) ; am* 
babdlud (Neg) ; bagaril&u, bagodil&u (Lag., Min.) ; balung&u (Pang.) ; 
b^lug (Neg.); bangk&l (Cag., Bat., Lag., Buk., Zambo., Bas.) ; bugda 
(N^.); bul&la (Cag., Beng.) ; busfli (Un., Pang.); duUiuen (Cag.); 
garuni&n (I. S.) ; himbab&lud or HambabAlud (Min., Mas., Tic, 3am., Ley., 
Cebu, Neg.) ; hambab&iud (Sur.) ; kalamansdnai or CalamansAnay (N. E., 
Bat., Lag., Tay., Mas.) ; kaii6t (L S.) ; kalum&nog (Mas.) ; kudktid (Cag.) ; 
lavuan (N. V.); LIsak (Tay.); lunas (Bat.); mab&lud (Guim.) ; maga- 
buluiln (Cota.) ; malabangk41 (Bat.) ; malatiblg or malatubfg (Tay.) ; mala- 
tumbdga (Zambo., Samal) ; maludb&lud (Alb.) ; mambog (Lag., Cam.) ; 
maragatdu (Cag.) ; margadil&u (Lag.) ; panglongboien (I. S., N. V.) ; 
pantduon (Cam.) ; tegian, tekun, tektim, TikIm, etc. (Abra, Bont., Beng.) ; 
uisak or wisak (Riz., Lag.). 

Wood hard; heavy, specific gravity 0.643 (Vidal), 0.626 (Puigdulles) ; 
sapwood pale yellowish or pinkish, irregular in thickness and outline, not 
generally clearly distinguished from heartwood; heartwood yellowish with 
red tinge, often irregularly marbled with darker yellowish brown or orange 
markings, in all species much redder when fresh than after drying, in 
some of an even bright rose color when fresh cut (exactly the color some 
palosapis takes shortly after sawing), but all degrees of pink or i*ed tint 
fading out in drying to dull yellow or orange, either uniform or mottled 
with faint pinkish, reddish or brownish tints; grain slightly crossed in 
narrow belts; texture dense, fine, glossy; seasons with little checking, but 
liable to warp if not carefully stacked; difficult to work, being hard, dense, 
tongfa and cross-grained. Durability II; very rarely attacked by insects. 

Structure, — Pith rays numerous, fine; pores small or very small, scat- 
tered; soft tissue scanty, in very thin rings about pores and in scattered 
dots; growth rings absent or marked by a narrow, not sharply defined belt 
of denser tissue. 

Uses, — Posts; beams, joists, rafters and all other structural timber; 
bridge and wharf building; a favorite for flooring and window sills in 
better class of provincial houses; turned and shaped tool handles, plane 
stocks, etc.; furniture and cabinetwork; sometimes cut with miscellaneous 
lots of ties; recommended for trial, for bobbins, shuttles, etc. 

Supply. — Scarce; almost always to be found in Manila market, but gener* 
ally only a few logs of small size. 

Prices. — One hundred and sixty pesos to nSO per M. 

The following are the largest and best-known species of Neofumclea: 

N, bartlingU Merr. {Nauclea hartlingvi DC). LfSAK. 

A tree up to 25 centimeters in diameter, according to records of botanical 
collections, but probably larger, reported from : Pamp., Bat., Bui., Riz., Tay., 
Cam., Alb., Min. 

Wood of fine texture, like calamansanay, but almost entirely yellow. 

N. bemardai Merr. {Nauclea bennardoi Merr.). (PI. X, fig. 80.) 

A tree up to 60 centimeters in diameter; reported from: Cag., Lag., 

Mas., Sam., Neg. 

Wood of rather more porous texture than the average, and of an even, 

permanent, pale reddish color. It seems rarely to come into the Manila 

market. 



Digiti 



zed by Google 



214 

N. caltfoina Merr. (Nauelea calycina Bartl.)* CALAXANaANAT. 

A tree up to 80 centimeters in diameter; reported from: Cag., Isa., Beng^ 
N. v., N. E., Pang., Un., Riz., Lag^ Batg., Tay., Min., Mas^ Tic, Neg^ 
Cota., Zambo., Baa., Pal. 

Wood the typical calamansanay of the trade; of very fine texture, 
brilliant rose color when fresh, fading to dull orange; probably is the chief 
source of the commercial calamansanay of the Manila market. 

N. media Merr. (Nauelea media HaviL). 

A tree up to 45 centimeters and probably more in diameter; reported 
from: Gag., Beng., Bat., Riz., Lag., Tay., Min., Lan., Zambo. 

Wood very like preceding but perhaps a trifle lighter in color and coarser 
in texture; probably forms part of the commercial calamansanay of the 
Manila market. 

N» pkUippinensia Merr. (Nauelea phiUppineneia Vid). ' TiB(Ht6N. 

A tree up to 60 centimeters in diameter; reported from: N. V., Bat., 
Lag., Cam., Sor., Ley. 

Wood of fine texture, more distinctly brownish than other species. 

N. reticulata Merr. (Nauelea reticulata Havil.). HambabXlud. 

A tree up to 40 centimeters in diameter; reported from: I. S., Abra, 
Bont, Beng., N. V., N. E., Pang., Zam., Bui., Min., Ley., Ilo., Guim., Cebo, 
Neg., Cam., Sur., Buk., Cota., Zambo. 

Wood of fairly fine texture, less red and more streaked with orange or 
brownish mottlings than most other species. 

N. vidalii Merr. (Nauelea vidalii Elm.). TikIx. 

A tree up to 40 centimeters in diameter; reported from: I. N., I. S., 
Abra, Bont, Beng., N. V., Pang., Pamp. 

Wood fine, light reddish, very similar to t3a>ical calamansanay. 

N. sp. T AlintatId. 

A wood with the structure of Neonauclea^ slightly coarser in texture 
than average calamansanay and of uniform bright yellow or light orange 
color; well known in Camarines, Samar and Leyte. There is no doubt that 
it belongs to this family though it may be of some other genus. It is also 
known as: Alintdu, pantiuon and tiror6n. It is much used for house 
construction, being a favorite for siding and flooring, and for furniture and 
cabinetwork. It is practically unknown in the Manila market. 



Digiti 



zed by Google 





i;:^oiN^, 



\ I 



'I 









u 



4 




u 




1-3 

< -S 




Digiti 



zed by Google 



Digiti 



zed by Google 







■■■:---j.'i>'4^y- 



II 

d S 






o 

i 



o 



Digitized by 



Google 



Digiti 



zed by Google 




d .2 






iiB^w^'^* *^ V 



iS © 

.s s 

si 







yn 



5 



<j s 






=£1 



il 




9 



Digitized by 



Google 



Digiti 



zed by Google 




3 5 

SI 






§1 











r*r*?r:^":^*?f^ 



J -s.- 


§ 


' o •- 


V 


. gl 


VI 


. j-s 


o 


. si 


§ 


c 


9 


. « "i 


n 


N •§ 


>> 


» 1 


jO 


£C0 


8 



J by 



Google 



Digiti 



zed by Google 









> 




eo ^ 
CO ^ 




Digiti 



zed by Google 



Digiti 



zed by Google 







a 
31 



r 









•I 




M 
I.I 














:i 



Digiti 



zed by Google 



Digiti 



zed by Google 







1 



^1 




P K 

CO o 

'■3 ^^ 

n .9 








3 « 

lO <b 

si 





§■1 

g o 



w 2 

5; 



> 




2 i 




zed by Google 



Digiti 



zed by Google 









e-^ 



« S 




3 fc 








> 

Q. 




« 



I" 



Digiti 



zed by Google 



Digiti 



zed by Google 



y f^y 


^'' 




-■ 


-;^- 


1 f.^i 


1 ■'■ " "\ 

V, - % 


^^/' 






^ f' 


.1 .,. '»!-• 



1 1 



l« 













R|i- 


-, I 


* ^ '^ -v- 


i?i^^; 

:.i^® 












X 





Digitized by 



Google 



Digiti 



zed by Google 








X 






J 

flu 



Digitized by 



Google 



Digiti 



zed by Google 



APPENDIXES. 



215 



Digiti 



zed by Google 



Appendix I.— MECHANICAIi PROPERTIES 

Table I. — Cross-hendxng 
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SacuL . 



I^mao Forest rATerage. 
Heeerre.Ba- { Maximum . 
I Minim am , 



bl.S 
75 

63 
41.6 

70 
ifl 

68.tt 

SI 

B« 

&5.8 
&4.6 

4a.s 

ftS,5 
107 
7ft, S 

48.7 

37,2 

57. S 

as. 6 

41 

45.5 

62 

36.4 

H.4 
72.6 
4S.8 

43.8 

35.3 

7T» 

66 

a5v5 

39.9 
it A 
85.5 

47.7 

80 

38.9 

58.1 
e2.6 
53 



;Ha 



48.5 
4 
2 



0.444 
.485 
.405 

.478 
.52S» 
.413 

.464 

.378 

.62 

.715 

.56 

.679 
.721 
.588 



It 

lis 
ill 



,677 
.736 

.696 
.806 
.596 

.772 
,S58 



.782 
,826 
.712 

.823 
.906 
.76 

.563 

.635 

.63 
,77 
.475 

.536 
.565 
.51 

.457 
.54 
.105 

.509 

,53 

,479 

.501 
.585 
.5i 



2|6IiO 
6,340 
1,110 

6,260 
7,450 
2,810 

6p400 

6,750 
8,800 

8,760 
6,330 
1.970 

6,220 
7,090 
2,680 



.564 5,900 
.581 7,(H0 
.56 4,920 



6,330 
8,150 
4,920 

6,4^ 
9,140 
2,U0 

4,870 
»,XbO 
1,410 

6,810 
9,850 
2,100 



4,570 
5,840 
8,160 

6,410 
7,880 
4,510 

6,380 
7,310 
4,360 

6,560 
8,720 
8,730 

6,790 
8,430 
8,230 






6,370 
7,950 
5,340 

6,040 
9,770 
4,610 

8,260 
9,430 
61,960 

7,350 
10,560 
5,640 

3,910 
1(^470 
3,910 



7^060 [ 9,470 
8,300 10,960 
6,060 6,010 



6,660 
10,200 
7,180 

8,780 
11,450 
4,670 

8,380 
1S,6U0 
4,360 

8,640 
11*960 
2,460 



7,270 10,160 
9.6rj0 11,600 
4,920 7,750 



8,000 
4,600 
2,110 

6,020 
7,730 
4,860 

5,180 
5,900 
4,640 

4,010 
5,620 
2,110 

5,030 
5.900 
2,950 

a, 340 
4,220 
2,00 



6.300 
8.100 
4,500 

7,960 
10,880 
6,060 

6,780 
7,600 
6,760 

4,980 

7, no 

2,110 

6,280 
6,900 
5,850 

6,080 
5,380 
4,120 



12,050 
13,820 
10,380 

n,8so 

14,200 

6,210 

10,610 
14,600 
6,200 

10,880 
14,380 
3,820 

13,070 
15,350 
10,260 

8,390 
il,300 
5,300 

10,220 
13,500 
7,190 

9,160 
10,210 
7,090 

6,380 
9,160 
3,040 

6,670 
9,330 
7,920 

6,960 
7,670 
4,640 



Ill 



1,464 

1,^0 

l,43i 
1^740 
1,060 

1,377 
1,600 
1,120 

1,754 
2,580 
1,S20 

1,428 

1,740 

900 

1,566 

1,740 
1,170 

1.915 
2,240 
],636 

1,825 
2,210 
1,190 

1,G0S 

2,000 

896 

1,381 
3,090 
1*060 

2,07« 
2,650 
1,680 

1,50& 
1,850 
1,130 

1,352 
1,630 
1,060 

l,S7f 
1,686 
1.380 

1,241 
1«660 

960 

1,848 
1.530 

1.180 

1,564 
1,710 
1.340 



■Tablet abstraetcd from Bulletin No. 4 of the Bureau of Foreetry (1907) bj 
Gardner. 

^ The apparent elaatle limit was need in order to compare teste of native wooda with similar 
teeti of American woods. See table of testa, pp. 283, 284. 
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OF THIRTY-POUR PHIIilPPINE: WOODS.* 

strength of Philippine timber. 



Moiflture 20 to 85 per cent. 



% 

ts 8 
"1 8- 



lif 



?35 



II 






Molttore under 20 per cent 



pi 

m 



Hi 



"I 

il 



M 



20.8 
85 

20 



0.442 
47 
40 



8,860 
6,190 
1.U0 



5,800 
7,740 
8,620 



7,200 
8,920 
4,220 



1,482 
1,790 
1,060 



H 



10.4 
17.5 



0.457 
.488 

.404 



5,780 
10,560 
8,890 



8,240 
12,640 
6,480 



9,760 
14,260 
"^7,020 



1,668 
1,640 
1,886 



H 



0.446 



.478 
.689 
.412 



H 



1 



28.8 
88.6 

22 

20.8 
20.8 
20.8 



I- 

H 

H 

!"{ 

1- 



26.6 

85 

20.8 

28.8 
28.8 
28.8 

81.8 
85 

24.8 



.699 

.74 



6,190 
9.160 
4,220 

2,960 
2,960 
2,960 



8,220 
9,860 
6,820 

4,160 
4,150 
4,160 



10,280 
11.640 
8,600 

5,100 
5,100 
5,100 



2,088 
2,560 
1,710 

1.000 
1,000 
1,000 






.706 
.825 
.618 



7,840 
10,560 
4,920 



9,760 
12,480 
^,060 



11,620 
15.600 
6,060 



2,144 
2,425 
1,900 



H 



.72 

.776 

.678 

.724 
.724 
.724 

.808 

.848 
.725 



7,820 
9,860 
4,920 

7,740 
7,740 
7,740 

5,010 
7,000 
8,630 



9.940 
12,880 
7,800 

9,160 
9,150 
0,160 

9,000 
10,700 
7,740 



12,860 
14,600 
10,540 

12.660 
12,660 
12,660 

10,190 
12,160 
9,680 



2,077 
2,870 
1,660 

2,110 
2,110 
2,110 

1,602 
1,960 
1,400 



H 



18.7 
18.6 

7 



.750 

.82 

.718 



10.060 
12,650 
7,780 



12,860 
19,700 
•^8,940 



15.160 
21.600 
11,900 



2,158 
2,480 
1,740 



.62 
.871 

.646 
.826 
.56 

.687 

.98 

.588 

.564 

.681 
.65 

.708 
.82 



-i 



H 



10.4 
19.5 
8.6 



.824 

.88 

.79 



8,240 

10,660 
4,920 



8,580 
18,600 
4,920 



8.580 
18,600 
4,920 



1,614 
1,980 
1,240 



H 



.607 
.806 
.606 

.785 

.88 

.69 



29.6 
84.8 
Z1.5 



,846 
.94 

.77 



8,180 
11,250 
4,220 



10.700 
18,600 
5,480 



14.090 
17.660 
7,700 



2,868 
2,870 
1,680 



H 



15.6 
19.8 
11.4 



.848 

.90 

.81 



9,650 
12,280 
6,680 



12,180 
17,480 
9,140 



15,690 
21,800 
18,580 



2.588 
8.000 
1,844 



■^ 



.712 

.8a 

.94 

.76 

.668 

.59 

.586 

.54 

.77 



(26.9 

7^82.7 

(22.9 



80.6 
84.6 
21.8 

84.6 
84.5 
84.5 



H 
H 



.606 

.66 
.488 

.487 
.624 
.88 

,54 
,54 
.54 



5,660 
8,480 
2,110 

5,810 
6,740 
4,220 

6,060 
6,060 
6,060 



6.570 
9,860 
8,090 

6.960 
7,600 
6,190 

6,880 
6,880 
6,880 



7,880 
11,080 
8,460 

9,110 

10,230 

7,000 

7,700 
7,700 
7,700 



1,462 

1,710 

870 

1,456 
1.685 
1,050 

1,820 
1,820 
1,820 



9.6 
13.8 
4.6 



H 

Hv 

H 



9.7 
18.4 
1.6 



.487 
.681 
.884 



.855 

.585 

.606 
.478 



6,440 
10,560 
2,810 

6,440 
9,150 
4,500 

6,480 
10,560 
2,110 



7,070 
10,680 
2,810 

7,880 
11.400 
4,920 

7,470 
11,520 
2,110 



7.660 
11,780 
2,960 

8.860 
12,660 
4,920 

8,670 
18,220 
2,800 



1,510 
1,670 
1,060 

1,282 

1.610 

976 

1,604 
1,960 
1,120 



H 
H 
H 
»i 
•( 



.58 
.866 

.481 
.606 
.406 



.68 
.479 



.661 
.586 

.64 
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Tabuc I. — Cross-bending strength 



K«a«, 



Saeat. 



ipn 

Do-, 
DiuiffQ^ 

I>0« 



L00&1H7. 



fATerage ' 
Minimum _. 






MiDi3oro« 



Pal&w&n _ 



I naeB. I Minimum __ 



I>o>. 



M&lu&utol . 



BupK, 



Do^ 



Balaeau 



Bo 

MmcAKahn. 

CnJinUa 



Do. 



TiudAlo. 



]>o. 



iMlaituum ^| 

(ATemg«- 
Msximum 
Minimum** 

(ATerftge._. 

,^^MRximuiQ_. 

i Minimum ._ 



Maslmto 



1 Average . 
Maxim um__ 
MiDimum .^ 



MlndAnft£i _ 



(Arerft^. . 
MftXlmam__ 
Mini mum 



{ATeraife 
Maximum. 
Minimum 



Moisture orer 85 p^ cent. 



,do . 



fAvetmge^- 
J Maximum. 
iMfuimiim-. 



{ATcrage _, 
MaxSiuuBa,, 
Minimum ^^ 



LamaoForrat fAyerage^ 

Reseire. Bit- max 1 mum— 
taa;i. I Minimum-^ 

(ATeiage___ 
Maximum^ 
M iQimum 

(Averagt^ 
Maximum^ 
MUiimum__ 



H 
H 
H 

H 
H 
H 
EH 
i*l 
H 
H 
H 



iATcraire 
Maximum-. 
Minimum ■^. 

iATerage ^^ 
Uaximuia_ 
Minimum __ 

Maximum^- 
Minimum _. 

1 rlnet iMlnlmuaj-J 



H 
H 
H 
H 



&5.2 

62,7 
76.1 
S6.1 

68,1 
106 

6a. a 

60,1 
i6.6 

4Z2 
6fl.4 
S5.2 

S6,S 
37.2 
35.6 

49.4 

35. & 

W,2 
84.5 
So. 4 

87.3 
40.8 
35.6 

se.7 

4fi.7 
S&l 

56.1 

45.7 

45.4 
59. « 
86.5 

6S.4 
S7,9 
36.3 

75.4 

»4 

61 

57.3 

67 

40.4 
44.6 
85. 6 

44.7 

56 
87. 7 



1 



0.60 
,657 
,478 

.79 
,872 
.«8 

,67 

,77 
.£« 

.807 
,867 
,75 

,824 
.S95 
.723 

.827 
.845 
.816 



.673 



5,600 
7,740 
2,250 

4,360 
5,620 
2,670 

6,460 
9,150 
1,4S0 

9,170 
12,2^ 
2,110 

5,660 
7. SKJ 
1,410 

4,780 
4,020 
4,36U 

4,520 
5,900 
2,S10 

4,600 
6,830 
2,610 

6,410 
8,440 
4,920 



765 
B48 
70 


4,390 
6 720 

2,eo 


617 
57 ' 
478 


5,120' 
6,190 


66 
62 
615 


5,210 
6,330 
3,520 


695 
734 
6G7 


4,870 ' 

8.440 

1,546 


357 
379 
S36 


3,000 
8,94!} 
1,970 


611 
54 
492 


3,500 
5,620 
2,110 


747 

77 

734 


8,090 
9.140 
6,380 


80B 
86 
757 


7,070 
10,400 
5,850 



7,0GO 
9,000 

2,tao 

6,6W 
9,420 

5,e.:o 

7,430 

[10,820 

2,050 

11,210 
18,750 
2,610 

7,400 
9,570 
2,540 

6,420 
7,030 
5,620 

5,710 
6.890 
4,150 

6,480 
7,S80 
5^280 

8,180 
8.870 
7|180 

7,170 
8,920 
4«030 

6,2P0 
6,750 
6,760 

6,200 
7,390 
3»»40 

6,120 
&,7V0 
3,660 

4,240 
4,920 
8,100 

4.90O 

a,i»o 

3.020 



o ^ 

al- 
ii 



9,300 
12,450 
8,120 

7,960 
11,680 
5,620 

9,410 
18,<H0 
2,0&l> 

18.620 
17,000 
6,3a»0 

11,770 
U,9K» 
4,370 

10,250 
11,400 
8,640 

7,870 
9.KJ0 
5,610 

8,690 
10. WO 
6,870 

10,050 
11, 1ft© 



pig 



8,700 

10,500 
6,490 

6,540 
9.200 
7,780 

7,780 
9,370 
1,790 

8,660 
10,880 

b,im 

5,650 

6,600 
4.400 

6,260 

7,950 
8,060 



10,770 15,000 2.236 
11.910 16.960 2,340 
8,430 12,800 2,060 



9,006 
12.400 
5.350 



11,830 

14,200 
6,600 



*T1m apparent dastie Umit waa used In order to compart taata of natlvv woodi witk 
■Imllar teata of American wooda. Sea table of teata. pp. 288, 284. 

^Thia ia not the wood commonly known aa dunson, Imt ia often aoM nnder thnt name 
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Hoirtan 20 to 85 per cent. 



H 

H 

]i 

1- 

1-1 

1-1 

H 

H 

H 

W 

1- 

I'l 

H 

1- 

H 

H 



24.2 
Sft 

90.2 

2ft.8 

M.6 

84.5 
84.4 



ll6{88;4 



0l806 
,677 
.485 

.788 
.88 



.748 

.77 

.717 



|26.4 
9 



84.5 
28.8 

80.7 
81.9 
29.5 

26.8 
27.1 
25.6 

29.8 
84.4 

20 

1 
26.6 



26.6 

80 

24.1 

86.7 
80.4 
28 



28.9 
84.5 

28.7 

88.9 
85.5 
28.8 



.878 
.924 
.788 

.854 

.89 



.685 

.60 

.68 



.711 
.885 
.644 

.827 
.955 
.712 



.579 
.602 
.561 

.77 
.81 
.784 



.547 
.688 
.605 

.787 
.864 
.766 

.802 
.866 

.72 



5,980 
7*600 
2,U0 

5,660 
7.780 
8,520 

7,580 
7,740 
7,820 



6,870 
9,850 
8,800 

4,960 
6,880 
8,620 

5,060 
5,200 
4,920 

5.840 
6,880 
5,860 

7.860 
11.250 
4,220 

5,280 
9.250 
1,680 



5,710 
6.880 
8,800 

5,200 
5,910 
8,870 



8,460 
4,920 
1,410 

9,490 
U,260 
8,440 

5,800 
9,710 
2,890 



m 



7,290 
9.140 
2,890 

6,640 
9,420 
5,070 

9,620 
9,700 
9,860 



8,940 
11.400 
^«10 

6,910 
8,440 
4,220 

6,540 
7,040 
6,050 

7,180 
7.600 
6,760 

10,070 
12,660 
7,450 

7,620 
11,010 
2,410 



6,060 
8,090 
4,220 

8,180 
10,400 
6,880 



4,600 

6,880 
1,410 

12,760 
14,840 
11,880 

7,470 
11,250 
2,890 



9,060 
12,470 
4,220 

7.900 
12,600 
5,620 

18,040 
18,620 
12,660 






18,510 
16,900 
7,900 

10,600 
18,150 
7,280 

0,070 
9,200 
8,940 

10.810 
10,560 
10,080 

12,890 
16,460 
9,140 

9,060 
18,220 
8,280 



7,010 
10.000 
4,690 

10,600 
18,180 
8,940 



5,210 
7,200 
1,610 

16,570 
17,660 
15,100 

8,680 
12,880 
8,080 



1,687 
1,900 
1,160 

1,470 
1,780 
1,260 

1,750 
1,840 
1,660 



1,947 
2,260 
1,940 

1,442 
1,900 
1,060 

1,525 
1,680 
1,620 

1,695 
1,610 
1,580 

1,907 
2,870 
1,870 

1,510 

1,980 

760 



1,204 
1.810 
1,U0 

1,778 
1,960 
1,680 



801 

1,060 

580 

2,182 
2,280 
2,160 

1,446 
1,680 
1.M0 



Moisture under 20 per cent 



H 



12.8 
19.8 
4.2 

18.1 
19.6 
16 



11.6 
17.6 
6.5 



K>.664 
,70 
.622 

.816 

.99 

.718 



12.1 
18.2 
5.8 

14.5 
19.7 



V 
I- 
H 

1^10.2 

1- 



M15.7 

(ULl 
4114.6 



(19.5 

U19.5 

(Pi9l5 



.845 
.965 
.796 



10,160 
14,760 
5,770 



.712 
.66 



.722 
.808 



.580 

.66 

.54 

.79 
.82 
.76 



.87 
.855 



.806 
.808 

.806 



8,850 
10,540 
4,220 

6,000 
7,580 
4,780 



18,460 
18,800 
7.180 



5.760 
7,780 
8,620 

10,060 
15,600 
7,040 



6,060 
8,440 
4,220 

6,260 
8,450 
8,240 

6,800 
6,820 
4,220 



7,180 
7,180 
7,180 



9,610 
12,280 
4,500 

6,440 
7,740 
4,780 



U,440 
16,600 
4,920 

6,980 
9,040 
4,780 



17,110 
22,700 
9,770 



7,680 
9,000 
4,220 

11,670 
15,800 
7.780 



7,600 
11,260 
4,670 

9,660 
11,980 
6,690 

7,260 
8,160 
6,820 



9,140 
9,140 
9,140 



I. 

111 



10,880 
18,540 
4,800 

18.100 
16,860 
7,810 



8,270 
11,720 
4,670 

U,010 
18,240 
7,760 

8.980 
9,800 
8,670 



11,200 
11,200 
U,200 



IS. 



1.886 
2,080 
1,710 

1.888 
1.680 
1,180 



2,209 
2,500 
1,600 



1,754 
2,290 
1,820 

1.868 
2,280 
1,475 



1,271 
1,520 
1,080 

1,825 
2,000 
1,580 

1.255 
1,840 
1.160 



M 
«1 

H 



1,570 
1,570 
1,570 



H 
"I 
•I 
H 
H 
H 



-i 



« 



li 



0.616 
.70 
.478 

.792 
.99 
.68 

.678 

.77 

.66 

.807 
.867 
.75 

.857 
.985 
.728 

.85 
.89 
.816 

.669 
.707 
.686 



.712 
.606 

.711 
.885 
.61 

.818 
.955 
.70 

.517 

.57 

.478 

.578 
.66 

.515 

.717 

.88 

.667 

.858 

.879 



.627 
.688 
.492 

.768 
.864 
.784 

.805 
.888 
.72 
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Table I. — Cro9$-hending strength 



Name. 



Tlndalo. 
Amucis . 
Do. 

Acle. 



Do. 



Do. 



m 



MolfoiiA.. 
BatltiiMa 



Arangm. 



Bannyo 

Eedljuun.. 
Palosapis.^ 



flMtlit. 

Tilnaln 



LooaHty. 



tAY«nge — 
ICazimnm.. 
Ifinlxnom -. 



Mindoio 

Palawan 

Tarlac 

Zambalea 

Tajrabaa. 



'Ambos Oama- 
. rlnes. 



.{Maximum.. 
(Minimum .. 

IATeiage — 
Maximum.. 
Minimum .. 

(Areiage 
Maximum.. 
Minimum .. 

(Arerage 
Maximum.. 
Minimum ., 

(Arerage — 
Bfaxlmum.. 
Minimum. 

(Avenge — 
Maximum. 



{Areiage __ 
Maximum.. 




AmboaCama- 
. rinea. 



Maabate. 



Oooidental 
, Negroe. 



Mindoio.. 



{Arerage 
Maximum.. 
Minimum .. 

{Arerage 
Maximum.. 
Minimum .. 

{Arerage — 
Maximum.. 
Minimum .. 

! Arerage 
Maximum.. 
Minimum .. 

{Arerage 
Maximum.. 
Minimum .. 



Bataan. 



.{Maximum.. 
(Minimum.. 

{Arerage 
Maximum. 
Minimum. 



MoiBtoie orer 85 per osnt. 



H 



H 
H 
H 
M 



H 
H 
H 
H 



H 
H 
H 



69 

71.8 

80.7 

46.1 
61.1 
85.7 

68.9 
64.1 
48.5 

92.5 
106 

77 

96.8 
Ul 
88.6 

88.1 
42.5 
85.1 

61.6 

loo 

45 

46.2 
57.8 



66 
105 
86.6 

54.4 
61.2 
49.1 



115 
47.7 

75.8 

84 

65 

67.7 

91 

48 

67.2 

72 

4&2 



60.9 

68 

67.6 



0.77 
.813 
.70 

.692 

.76 

.621 

.675 
.758 
.618 

.682 
.707 
.598 

.579 
.604 
.558 

.849 
.882 
.82 



.798 
.615 

.841 
.888 
.784 

.623 
.708 
.488 

.777 
.795 
.76 



.572 
.455 

.406 

.48 

.871 

.899 
.456 
.848 



.718 
.558 



.71 
.78 
.70 



n 

in 

Mi 



5,290 
7,460 
2,950 

4,490 
9,110 
1,548 

6,780 
8,000 
6,820 

8,920 
5,280 
2,460 

5,900 
7,080 
4,060 

5,780 
7.880 
8,160 

8,670 
5,240 
2,090 

6,820 
8,440 
8,800 

5,840 
8,790 
2,960 

4,540 
5,620 
2,640 



2,900 
5,070 
1,400 

4,040 
4,920 
2,110 

4,070 
4,920 
8,510 

4,780 
6,660 
2,810 



5,480 
7,720 
2,890 



*r5 



7,600 
9,480 
4,600 

6,800 
9,800 
8,620 

8,020 
8,860 
6,880 

6,060 
7,780 
4,780 

7,010 
8,720 
4,670 

8,460 
10,180 
6,880 

5,620 
7,750 
2,880 

9,420 
10,660 
7,810 

7,040 
9,500 
4,080 

6,850 
7,600 
4,080 



4.170 
6,880 
2,860 

4,690 
5,620 
2,250 

5,820 
6,880 
8,510 

6,980 
8,570 
5,200 



8,120 
10,200 
6,900 



ill 



U,20O 
18,240 
8,420 

9,780 
12,670 
5,680 

11,040 
11,680 
9,620 

7,270 
8,920 
5,250 

9,080 
11,660 
5,810 

11,910 
18,680 
10,010 

7,450 
9,840 
8,660 

U,740 
14.190 
9,510 

8.980 
12,450 
5,500 

9,820 
10,600 
5,900 



5,140 
7,890 
4,080 

7,100 
7,900 
2.610 

6,760 
8.800 
8,510 

10,280 
13.700 
6,900 






1,586 
1,710 
1,160 

1,697 
2.160 
1,160 

1,785 
1.840 
1,680 

1,060 

1.895 

895 

1,2» 
1,880 
1,080 

1,788 
2,066 
1,2B8 

2.065 
2,400 
1,060 

1,702 
2,060 
1.480 

1,461 

1,680 

810 

1,427 
1.680 

1,200 



881 

1,120 

675 

1,301 

1,870 

870 

1,1» 

1,420 

870 

1,«7 
1,920 
1.3W 






11,800 
14,150 
•^7, 160 



1,M 
2,180 
1.8I0 



, •The apparent dastie limit waa used in order to compare tekta of native 
aimllar teaU of American wooda. See taUe of tcata, pp. 288, 284, 
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0/ PhOi pp im* Omher — OantimMd. 



Ml 



11 
I- 



Moiftiire » to 86 per oent 



22.5 H>. 785 
.788 
.784 



^6 
8 

88.6 

88.6 
88.6 



27.9 
815 

21 



Ms! 



I- 



f8L4 

18(84.8 

128.8 

H 
1- 



28.8 

29.8 
29.8 



{86.4 



r86w4 



.75 
.75 
.75 



.67 
.607 



"f^ 



m 



6,870 
7.020 
5,840 

5,620 

5,690 



.86 

.886 

.82 

.806 
.806 
.806 

.88 
.88 
.88 



.826 

.86 

.796 

.62 

.68 



.656 

.698 
.625 

.901 
.995 

.742 



5,680 
6,880 
4,640 



$•28 

7,880 
2,110 

4,190 
4,190 
4,190 

6,750 
6,750 
6.750 



7.970 
10,200 
4,790 

4,220 
4,220 
4,220 



5,790 
6,900 
8,800 

9.990 
18,860 
7,000 



pi 



8,160 
8,800 
8,080 

8,590 
8,600 
8,600 



0,060 
10,000 
8,000 

12,060 
12,060 
12,060 



6,880 
8,870 
5,840 



8,090 
10,550 
5,880 

5,660 
5,660 
5,660 

7,080 
7,080 
7,080 



11,070 
12.600 
8,860 

5,840 
5,840 
5,840 



7,580 
8,080 
6,900 

11,420 
15,480 
7,460 



IN 



7,560 
9,760 
5^900 



10,860 
14,060 
7,080 

7,580 
7,580 
7,680 

7,740 
7,740 
7,740 



18,440 
16,900 
10.800 

5,940 
5,940 
5,940 



10,580 
11,740 
8,850 

14,060 
18,720 
8,770 



1,278 
1,820 
1,180 

1,780 
1,760 
1,760 



Hi 



1,188 
1,210 
1,060 



)■! 



1,608 
1,960 
1,080 

2.020 
2,020 
2,020 

1,740 
1,740 
1,740 



2,061 
2,860 
1,740 

1,105 
1,105 
1,105 



1,782 
2,160 
1,580 

2,120 
2.480 
1,240 



Moiitiiie under 20 per cent 



18.9 
19.9 

7.7 



15.7 
15.7 
15.7 



H 



i 
H 
HI 



H 



K)l766 
.806 
.68 



15.5 

17 

14.8 



5 

6.2 

4.1 

5.6 
7.5 
2.9 

17 
18.9 



12 
19.8 
7.5 

12.4 
19.2 
9 



•8 

ft 



.684 



.87 
.905 

.85 



,85 
,821 



.882 
.942 



.588 

.546 

.628 



.686 
.75 



.889 

.87 

.807 



III 



^990 
7,460 
4,920 



8,660 
8.660 
8,660 



8,670 
10,260 
6,880 



6,850 
8,860 
4,920 

12,680 
16,880 
7,740 

4,080 
5,200 
2.810 



7,780 
9,850 
4,090 

8,010 

4,060 



•§ 



♦-45— 

III 
1^^ 



8,220 
9,770 
7,170 



8,920 
11,020 
7,680 



4,920 
4,920 
4,920 



11,870 
18,860 
8,780 



8.400 
11,100 
5,770 

16,280 
21,860 
9,850 

5,580 
6.040 
5,200 



11,220 
14,900 
6,810 

10,260 
18,960 
4.220 



If 



9*3 . 
paA 

in 



5,400 
5,400 
5,400 



14,480 
18,200 
12,400 



9,680 

112,800 

7,080 

17,920 
24,450 
U,680 

6,000 
6,270 
5,800 



18,980 
19,880 
10,040 

11,810 
15,820 
5,810 



•8 
I 






1,180 

1,870 

960 



r 0.772 
.818 
.68 



H 



880 

880 
880 



i 
H 

i 



'i 



2,811 
2,580 
2,100 



.76 
.621 

.675 
.758 
.618 

.685 
.707 
.698 

.579 
.604 
.568 

.856 
.886 

.82 

.728 
.806 
.615 

.85 
.905 

.784 



»l 



1,665 
1,910 
1,450 

2,419 
2,800 
2,000 

1,070 
1,105 
1,000 



H 
H 



.708 
.488 

.796 
.85 
.76 

.859 

.942 
.796 

.685 
.579 
.455 



.48 
.871 



.899 
.456 



1,788 
2,180 
1,480 

1.887 
2,270 
1,120 



H 



4 



.658 
.75 
.558 

.872 
.995 

.742 

.71 
.78 
.70 
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Tablb I. — Oros^-lmding sirengfth 



Name. 



LmnlMiyao. 



A«oho. 



Do-, 



Do. 



Mawgifhapgy^ 
Do 



Dao., 



LooaUtj. 



(Bail Ian la- (ATeiage.^. 
{ land. More {Uazimnnu. 
I ProTlnce. lMlnimuni_ 

{Armge 
Mazlmom.. 
Minimum 



Mazlmum.- 
Minlmnm 

IArenge — 
Maximum.. 
Minimum 



_.do- 



-do. 



Mazlmiui.. 
Minimum 



fAyerage. 
Maximum- 
Minimum 



Cnpanff . 



Mindoio. 



Palawan. 



{Ayense 
Maximum- 
Minimum.. 

fAyenc;e 
Maximum*. 
Minimum .. 



Moisture oyer 85 per cent 



H 



H 



87.1 
88.7 
86.6 

46.9 
67.4 
86.4 



6L8 

60 

86.2 



96.2 
129 
60 



t 



0.645 
.56 
.58 

.704 
.762 
.62 



5,620 
6,740 
4,500 

8,400 

U,820 

1,970 



.60 
.622 
.55 



.868 
.250 






li 

m 



6,070 
7,880 
8,240 



2,460 
8,880 
1,410 



CO 

S3- 



6,460 
6,890 
6,040 

9,780 
18,220 
2,670 



7,790 
8.060 
7,520 

11,920 
15,960 
8.160 



7,480 
8,290 
5,620 






8,600 
10,820 
7,020 



8,090 8,580 



3,940 
2,280 



4,580 
2,560 



lii 



1.100 
1.210 
1.110 

i.eo6 

2.060 
870 



1,6B8 
1.710 
l.»0 



779 

1.100 

100 



• The apparent elaatle limit was used in order to eompare tests of natlye woods with 
similar tests of American woods. See table of tests, pp. 288. 284. 
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Moisture 20 to 85 per cent. 



5 

II 

s 



•sir's 



82 

ii 



III 



Moistare under 20 per cent. 



55 



Is- 



--II 



I 

si- 
ll's 



tS 



III 

Ids' 



H 
1- 



28.1 
88.9 
20.6 



26 

M.2 

80 



0.562 



.854 
.906 

.80 



6,550 
8,870 
8,510 



6,620 
9,000 
4,060 



7,620 
10,000 
4,150 



8,240 
10,960 
5,680 



10,090 
12,180 
4,430 



11,730 
16,100 
8,870 



1,416 

1,680 

960 



1,775 
2,180 
1,420 



12.7 
19.6 
5.8 



a584 
671 
68 



7,800 
10,140 
4,220 



9,110 
12,880 
4,220 



11,890 
14,920 
7,810 



1,570 
1,870 
1,840 



m 



117.6 

1.7 



.942 
.954 
.96 



8,620 
9,150 
7,740 



11,290 
12,670 
10^280 



14,660 
15,420 
14,250 



1,970 
2,160 
1,680 



8a6 
84.8 
28.6 

B2.6 
84 



.726 
.76 
.706 

.681 
.688 
.68 



9,080 
10,400 
8,240 

6,890 
6,600 
6,190 



10,780 
U,960 
4,220 

7,280 
8,160 
6,880 



14,190 
16,460 
6,880 

8,560 
9,440 
7660 



1,715 
2,000 



1,740 
1,740 
1,740 



H 



"i 



10.666 
• 671 
.488 

.704 
.768 
.62 

.864 

.906 
.80 

.942 
.964 
.98 

.59 

.622 

.66 

.726 

.76 

.706 

.681 



■H 



,866 

.2N 
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Table II. — Oompresaive sir0ngth dUm§ 



Name. 



LocaUtj. 



Moisture oyer 85 per cent. 



Num- 
ber of 



Moisture 
(per 
cent). 



Speclflo 

gi»Tlty 

of dry 

wood. 



Strenat 
niptnre 
(pound! 

per 
square 
Inch). 



Lauan. 



Do-. 



AlmoQ., 



▲pltonff. 



Do 

Do 



(Ayerage 
Maximum 
Minimum. 

{Ayerage-_^ 
Maximum. - 
MtnlmnTn 

(Ayerage 

Occidental Negioe { Maximum .. 

(Minimum — . 

{Ayerage 
Maximum - 

{Ayerage 
Maximum... 
Minimum 

i Ayerage 
Maximum... 



Guljo 

Do 

Holaye 

Do 

Taca] 



{Ayerage 
Maximum 
Minimum — . 

{Ayerage 
Maximum... 
Minimum 



(Ayerage .^ 

Near Laguna de Bay..! Maximum... 
(Minimum — . 



Amboe Camarlnea . 



Mindoro 



Amboe Camailnes 



-i 



..do- 



Ayerage.. 

Maximum 

lum 



{Ayerage.. 
Minimum 



Nana.. 



Do. 



{Ayerage 
Maximum.^. 
Minimum ... 



(Ayerage... 



Unknown . 



Do.. 



Tangnile-balakhalf an. , 



{Ayerage 
Maximum 
Minlmn^ 



{Ayerage... 
Maximum^.. 
Minimum ._^ 

{Ayerage. .^ 
Maximum... 
Mliilm\ ifn 



Zambale 



Baeat. 



Bataan. 



Do 



XpU. 



{Ayerage 
Maximum.. 
Minimum .. 

(Ayerage 
Maximum 
Minimum 



{Ayerage 
Maximum.. 
Minimum .. 



Tarlac. 



1 -I 



68.4 

78 

88.4 

69.5 

76 

35.2 

57.6 
71.6 
46.1 

68 

71.8 

86 

68.4 
98 

46.4 

98.2 
102 



41.8 
59.6 
86 

65.7 
79.6 
40.9 

46.4 

66 

87 

6a5 
6L5 
4a8 

46.7 

75 

88.6 

77.7 

98 

66.5 

55.9 
75.5 
85.5 

40.5 
47.4 
85.2 

44.1 
58.6 
85.6 

56.4 
69.5 
49.8 

49.8 
68.8 
46.2 

68.1 
89.7 
85.2 

68.9 
78.7 
48.5 



0.444 
.485 
.406 

.478 
.689 
.412 



.58 
.878 

.617 
.715 
.56 

.679 
.721 



.564 
.581 
.65 

.675 

.78 

.629 

.697 
.806 
.696 

.772 
.85 
.69 

.784 
.822 
.712 



.85 
.77 

.568 
.69 
.685 

.619 
.68 



.47 

.46 
.54 
.405 

.600 

.58 

.479 

.561 
.565 
.54 

.60 
.657 
.478 

.796 
.872 
.714 



8.840 
5,490 
8,362 

4.180 
4,960 
8,220 

4,500 
5.170 
8,140 

4.850 
6,740 
8,850 

6.010 
6,710 
2,810 

4.750 
6,400 
8.560 

6,070 
6,610 
5^180 

6,070 
7,800 
8,660 

6,600 
8,470 
4,770 

6,690 
8.800 
8,000 

7.490 
8,400 

6,aoo 

6.780 
6.900 
4,180 

6,800 
6,680 
8.770 

4.760 
5,270 
8,660 

8,980 
4.780 
8,060 

4,620 
4.960 
8,010 

4.680 
4,740 
4,280 

5,260 
9,160 
8,140 

5,660 
6,890 
4.980 
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th€ gra>in of Philippine timber. 



MoSstore 20 to 85 per cent 


Moisture under 20 per cent 


Total 
number 
of tests. 




Number 
of tests. 


Moisture 

(per 

cent). 


Specific 

gravity 

of dry 

wood. 


Stress at 
rapture 
(pounds 

per 
square 
inch). 


Number 
of tests. 


Moisture 

(per 

cent). 


Specific 
gravity 
of dry 
wood. 


Stress at 
rupture 

(pounds 

per 
square 
inch). 


Specific 
gravity 
of dry 
wood, 
all tests. 


} "" 


( 80.5 

86 
I 25 


0.44 

.47 
.40 


4,040 
8,470 




82 


( 12.4 

19.4 

\ 8.8 


0.458 
.488 
.404 


6,180 
9,270 
41780 




189 


r 0.448 
.488 
I .40 























70 


f .470 
.529 


















I .412 






















84 


( .464 
.52 
























I .878 


} " 


r 27.2 
84 
20 


.711 
.825 
.664 


5,740 
6,770 
4,740 




28 


14.4 
19.4 

7.8 


.688 
.735 
.618 


7,250 
0,400 
6,270 




150 


I .645 
.825 
I .56 












2 


( 15.2 

15.2 

I 15.2 


.93 
.98 
.93 


4,190 
4,220 
4,160 




62 


r .687 
.98 










I .588 























20 


r .564 
.581 
















\ .65 


\ 24 


f 28.8 

85 
I 28.2 


.719 
.76 
.678 


6,160 
7,220 
4,900 




86 


14.6 
19.8 
7.5 


.748 

.82 

.68 


7.940 
11,400 
8,980 




110 


( .708 
.82 
.629 

f .697 












— 








- 







98 


.806 
I .596 


20 


f 29.7 
84.6 
20.2 


.794 
.858 
.725 


7,080 
8,800 
6,100 




17 


f 12.7 

18.8 

I 5.2 


.818 
.88 
.728 


8,880 
10,300 
6,800 


) 


115 
50 


1 .788 
{ .88 
I .69 

.784 
.822 


94 
j 


r 29.5 
85 
2L8 


.832 
.94 

.76 


8,840 
9,510 
6,250 




29 


( 13.4 

18.1 

I 10.7 


.849 
.90 
.814 


9,220 
11,280 
7,580 




157 
20 


.712 

.848 

.94 

.76 

r .568 
{ .69 


IS 


28.5 
84.2 
21.1 


.634 

.77 

.488 


5,290 
7,060 
4,160 




24 


f 7.5 

9.7 

I 4.8 


.484 
.681 
.884 


6,740 
8,600 
4.540 




60 


I .686 

.64 
.77 
.884 


22 


80.6 

85 

27.2 


.485 
.52 
.855 


5,080 
5,450 
8.752 




82 


f 13.7 

19.9 

I 8.8 


.424 
.58 
.876 


5,280 
6,521 
8,825 




72 


.469 
.58 
I .856 













88 


1 9.6 

19.2 

1 1.7 


.585 

.G06 
.478 


6,900 
8,670 
4,150 


■ 


92 


r .491 
.606 




.405 






















28 


.609 
.53 




















.479 


j 




















14 


f .561 
.685 


22 


26.6 
84.8 
20 


.592 
.677 
.485 


5,500 
5,910 
8,990 


1 


88 


f 12.4 
19.7 
4.2 


.661 
.70 
.601 


7,140 
9,020 
4,970 




184 


I .54 

( .616 
.70 
I .478 


1 " 


25.9 
81.7 
21.6 


.779 
.855 
.68 


6,250 
7,600 
4,280 




16 


17.7 

19.9 

I 14.8 


.807 

.99 

.718 


6.670 
8,020 
8,650 




82 


( .792 

1 :S 



140866 ^16 
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Table II. — Compressive strength along ike 



Name. 



IpU. 



Do 



Dnngon. 



Do-. 



Do* 



tol. 



Bupa. 



Do- 



Balacat.. 



Do 



Maeaasim.. 



LooaUty. 



Mindoio. 



Palawan . 



!AyeTag« 
Maximum.. 
Minimum .. 

fATen«e 
Maximum.. 
Minimum .. 



{Avenge 
Maximum- 
Minimum 

{A yerage .. 
Maximum- 
Minimum -. 

! Average — 
Maximum- 
Minimum .. 

{Average 
Maximum.. 
Minimum -. 



—do-. 



Tayabas . 



(Average . 
Maximum.. 
Minimum 



{Average. 
Maximum- 
Minimum 



I serve, isataan. iMinimum.. 



Tarlac. 



Unknown 



(Average 
Maximum.. 
Minimum „ 

{Average 
Maximum.. 
Minimum .. 



^ . (Average.-.. 

Calantaa Albay Maximum.. 

. (Minimum .. 

^ I (Average 

Do Mindoro \ Maxinuiin.. 

(Minimum.. 



Tindalo . 



Unknown 



(Average __, 
Maxlnuini 
Minimum 



Moisture over 85 per cent 



Num- 
ber of 



;;l 



Do 1 Ambos Camarines- 



Do Masbate. 



Amugis - Mindoro.. 



(Averaffe... 
Maximum..' 
Minimum _ 

(Avcnige _„, 
Maximum.. 
Miiiinium.. 

{Average 
Maximum.. 
Minimum ._ 



Do Palawan . 



(Average 
Maximum. 
Minimum . 



(Average 

/Maximum 



Aele. Tarlac. 

(Minimum 
» Thia is not the wood commonly known as dungon, but 



84 



79 



88 



40 



10 



16 



7G 



28 



18 



12 



Moisture 
(per 
cent) 



1 "{ 
I -I 



■'.I 
4 



eo.A 

89 
87.6 

51.4 
61.2 
44.8 

44.1 

58 

87.1 

86.9 
87.5 
86.2 

60.7 

82 

85.5 

64.4 

86 

87.4 

86.1 
36.3 
86 

87.2 
41.6 
35.1 

52.6 
61.6 
89.5 

44.7 

63 

86.8 

63.9 
81.5 
85.2 

77.3 
89.6 
62.9 

57.8 
64.7 
46 

41.9 
44.8 
88.8 

43.9 
58.1 
37 

66.7 
70.1 
50.7 

45.2 

57.8 



54.1 
61.6 
48.1 



Speclilo 
^vlty 

wood. 



0.666 
.76 
.56 

.807 
.867 
.75 

.808 
.846 
.728 



.84 
.816 



.707 
.686 



.681 
.68 



.677 
.692 
.644 

.746 
.855 

.70 

.517 

.67 

.478 

.66 
.62 

.515 

.708 
.81 



.357 
.879 
.886 

.51 
.54 
.492 

.747 
.77 
.784 

.80 
.86 
.72 

.77 

.813 

.70 

.692 

.76 

.621 

.675 
.768 
.613 



I 



84.5 .631 

101 .707 

39.2) .598; 

is often sold under that name. 
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grain of Philippine iimher — Continued. 



Molitare 20 to 86 per cent. 



Number 
of 



Molttore 
(per 
cent). 



Spedflo 
grayity 
of dry 
wood. 



Streaat 
rapture 
(pounds 

per 
■quare 
inch). 



Moisture under 20 per cent. 



Number 
of tests. 



MoiBtore 
(per 
cent). 



Specific 
gmvity 
of dry 
wood. 



Stress at 
rupture 
(pounds 

per 
square 
inch). 



Total 
number 
of 



Spedflo 

gravity 

of dry 

wood, 

aU tests. 



82.6 
88.4 
8L6 



0.77 
.77 

.77 



6,080 
6,470 
6,680 



19.8 
19.8 
19.8 



0.77 
.77 
.77 



6,640 
6,670 
6,610 



112 



26.2 

84 

20 

29.6 
84.8 
26.1 

82.6 

86 

29 

80.7 
84.8 
27.2 

80.2 
88.4 

26 

28.8 
84.7 
22.6 



.88 

.986 

.788 

.864 
.89 
.822 

.67 
.69 
.667 

.684 
.689 
.679 

.711 
.886 
.61 

.819 
.966 
.712 



6,440 
7,970 
4,060 

4,690 
6,670 
8,460 

4,600 
6,200 
4,090 

4,840 
6,040 
4,660 

7.100 
8,610 
6,790 

6,960 

7,700 
4,000 



1 "( 



1-- 



10 



42 



10.7 
16.4 
8 



.796 



9,420 
11,970 
6,410 



18.6 
17.1 
10 

14.6 
19.6 
&8 



.712 
.66 

.713 
.808 
.626 



6,680 
8,040 
6,140 

8,700 
10,840 
7,046 



12 



24.9 
80.7 
20 

26.2 
80.6 
20 



26.8 
82.2 
28.8 

28.8 
82.4 
28.6 

27.4 
82.7 
22.6 

22 
28 
20.1 

82.9 
84.8 
80 



.66 
.661 

.776 
.78 
.774 



.687 
.583 
.606 

.787 
.864 
.756 

.806 
.866 
.742 

.768 

.788 
.68 

.707 
.75 
.641 



4,660 
6,820 
8,770 

6,880 
6,600 
4,960 



8,820 
4,820 
8,860 

8,770 
9,680 
6,800 

7,810 
9,040 
8,530 

6,840 
7,850 
6,150 

4,920 
6,140 
8,080 



66 



9.8 
19.2 
2.2 

17.1 

18 

16.7 

9.7 
12.8 
7.1 

12.6 
19.1 
9.1 



.687 
.688 
.64 

.798 

.82 

.76 

.868 

.87 

.866 

.667 
.578 
.681 



6,680 
7,600 
4,020 

6,860 
7,660 
6,960 

4,420 
4,880 
8,280 

8.620 
4,860 
2,890 



16.9 
17.6 
16.7 

18.6 
19.4 
16.9 



.819 

.88 

.802 

.794 

.806 
.784 



7,710 
8,650 
7,040 

6,780 
7,660 
6,950 



).___ 



80.2 
84 

25 



.647 
.684 

• 607 



6,060 
6,820 
4,400 



a678 



79 



108 



44 



64 



92 



122 



16 



118 



92 



807 
867 



866 

985 
728 

86 
89 
816 



20 



86 



I .66 

I .80^ 

I .76 

( i 

I ; 

I ; 
I 
i 

( .811 

{ .96( 

I .70 

! 
I 

1 ; 

I : 

( ; 
{ 

r .801 

{ .864 

I .72 



707 
686 

.646 
.712 
.608 

.711 
.886 
.61 

.818 
966 



.617 
.57 
.478 

.578 

.66 

.615 



717 
82 
667 

868 

879 



627 
688 

492 

.768 
.864 

.784 

806 
866 



.772 
.818 
.68 
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87 



.76 
.621 

.676 
.768 
.618 

.685 
707 
698 
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Tablb II. — Compreaaive atrengih aJong tht 



Name. 



Beds... 
Do. 

Palo MarU 

Batltiiuui 

Aranga 

Banuyo 

Bad Lanan 

Paloaapia 

Malnsaj. 

8a«ait 

Liiuiii 

Lvnbayao 

A^ho 

Do 

Do 

Haiiffaeliapvy— 



Cupaiiff. 



LooaUty. 



Zambalea 

Tayabas 

Ambofl Camarinoa 

Unknown 

Zambalea 

Unknown 



{Average 
Maximum., 
Minimum .. 

{Average 
Maximum.. 
Minimum _. 

{Average 
Maximum.. 
Minimum .. 

{Average — 
Maximum.. 
Minimum .. 

(Average — 
Maximum.. 
Minimum .. 

(Average 
Maxim iun_. 
Minimum .. 

(Average 
Maximum.. 
Minimum .. 

(Average 
Maximum.. 
Minimum .. 

{Average 
Maximum.. 
Minimum .. 

(Average — 
Maximum.. 
Minimum.. 

(Average 
Maximum.. 
M<"i"">»n 

{Average 
Maximum.. 
Minimum .. 

(Average 
Maximum.. 
Minimum ._ 



l^rlSJnSS"'^' ^°~ {MlxhSm:: 

\ Province. iMinimum.. 

(Average — 
Maximum.. 
Minimum .. 

{Average 
Maximum.. 
Minimum .. 

(Average — 
Maximum.. 
Minimum .. 

{Average.... 
Maximum.. 
Minimum .. 

{Average 
Maximum.. 
Minimum _. 

(Average 
Maximum.^ 
Minimum 



Amboe Camarinea 

Maabate 

Occidental Negroe 

Laguna 

Mindoro 

Zambalea ^ 



Bataan. 



Moistura over 85 per cent 



Num- 
ber of 
tests. 



12 



14 



00 



84 



40 



18 



80 



28 



40 



84 



56 



14 



26 



Moisture 

(per 

cent). 



94.9 
106 
81 

88.2 
42.7 
81.6 

69.5 
79.8 
42.8 

48 

58.6 

85.1 

5a2 
108 
85.1 

64.9 
61.6 
48.5 



77.9 
110 
85.8 

78.9 
92.8 
68 

68.5 
85.4 
44.1 

55.8 
70.8 
46.6 



60.9 
68 

57.6 



44.2 
56.4 
S5.3 



46.2 
62.7 
85.4 

98 
128 
59.8 



Specific 
gravity 
of dry 
wood. 



0.579 
.604 
.668 

.854 

.882 
.82 

.725 
.796 
.615 

.841 

.88 

.784 

.618 
.7M 
.488 

.777 
.795 
.76 



.627 
.572 
.46 

.406 
.48 
.871 



Stress at 
niptare 
(pounds 

per 
square 
inch). 



5^S» 
5.880 
4.900 

6.510 
7.510 
5,640 

4.880 
4.990 
8.380 

6.9S0 
8,140 
5,410 

4.7TO 
6.220 
8. ISO 

4,«50 
5,180 
8,990 



8,290 
4.470 
2,550 

8,850 
4,270 
8.040 



899 
456 
843 


8.5W 
4.0G0 
2,780 


635 
718 
553 


5,120 
6,010 
3,960 


n 

78 
70 


6,220 
6,640 

4,860 


725 

762 
62 


7,220 
8.760 
4,890 



6.070 
5.710 
8,770 

2,110 
1.630 
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of Philippine timber — Continued. 



Moiatuie 20 to 85 per cent. 


Moisture under 20 per cent 1 


Total 
number 
of tests. 




Nuinber 

OftMtS. 


Moisture 
(per 
cent). 


Speciac 
grajlty 
ofdr/ 
wood. 


Stress at 
nxptnre 
(pounds 

per 
square 
inch). 


Number 
of tests. 


Moisture 
(per 
cent). 


Spedflo 
gravity 
of dry 
wood. 


Stress at 
rupture 
(pounds 

per 
square 
inch). 


Speoiflo 

«i»vity 

of dry 

wood, 

aU testa. 


i' 






















12 


( a679 
{ .604 
1 .668 
























1 


24 


81.6 
84.8 
28.8 


0.857 
.886 
.82 


6,410 
7880 
6,000 


I 













88 


f .866 

.886 
.82 


1 










r 


2 


84 

84 


.806 
.806 
.806 


4.410 
4,540 
4.290 


— 













82 


r .728 

.806 

I .616 




2 


r 82.8 
82.8 
82.8 


.888 
.883 
.888 


7,140 
7,810 
6,980 




12 




14.5 
16.5 
12.1 


0.87 
.906 
.85 


8.680 
9,660 
7; 800 


48 


( .86 
{ .906 
I .784 


1 


2 


( 84.2 

1 s.. 


.674 
.708 
.64 


6,720 
6.240 
6,840 


'-- 





... 








42 


f .628 
\ .708 
I .488 






1- 















8 




6 

6.6 

4.4 


.886 
.85 

.821 


9,290 
10,640 
7.190 


26 


1 .795 

.85 

I .76 




86 


I 27.7 


.826 

.86 

.796 


8,020 
8 780 
6,840 


1 


62 




4.9 
6.4 
8.4 


.882 
.942 
.882 


12,420 
14,920 
9,290 


88 


( .869 
.942 
.796 




4 


24.2 

28 

20.6 


.60 

.546 

.455 


8,990 
4,470 
3,400 


■ 


4 




16.6 
17.8 
13.8 


.684 
.545 
.523 


4,160 
4,470 
8,530 


88 


f .626 
1 .672 
I .465 


}... 














-- 










28 


r .406 

1 :gx 












.... 

























40 


r .899 

.456 

I .848 












18 


22.1 
85.9 
20 


.666 

.71 

.625 


5.740 
7,270 
6,160 




26 




11.2 

18.8 

7.4 


.688 

.76 

.62 


8,080 
10,930 
4,830 


78 


.658 
.75 
.658 




42 


25.7 
81.1 
21.5 


.89 
.984 
.742 


9,290 
11,890 
6,600 




84 




11.8 
15.8 
8.7 


.849 
.995 
.815 


9,100 
U.180 
6,400 


76 


( .872 
.996 
.742 

















- 











8 


.71 
.78 
.70 
















M 


23.2 
81.5 
20.1 


.551 
.603 
.483 


6,480 
6,390 
4,520 




52 




12.6 
19.7 
6.8 


.58 
.671 
.63 


6,410 
8,100 
8,550 


106 


.565 
.671 
.483 















..... 




... 









56 


r .726 
.762 
I .62 








86 


27 

84.8 

20.4 


.858 

.94 

.78 


5,770 
7,770 
4,330 














36 


( .858 
.94 
.78 




























8 




18.8 
19.6 
17.6 


.909 
.954 
.93 


7,370 
8,580 
5,010 


8 


.909 
.954 
.98 




26 


f 29.6 
88.1 
24.9 


.726 
.75 
.51 


7,730 
8,280 
6,950 


— 





- 









26 


.726 

.76 

.51 






1- 






















14 


.602 
.683 
.66 











































26 


r .286 

' 3qIc 
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Table III. — Shearing strength along the grain of Philippine timber, 
[Retalts ayeraged regardless of moisture content.] 



Name 


Localitj. 


Num* 
berof 
tests. 


8i>ecific 
gravity 
ofdry 
wood. 


Strasat 
roptore 
(poandf 

per 
sqnare 
inch). 


Laoan ._ . 


Mindanao 


Avenige 


142 


( 0.446 
{ .488 
I .40 


S57 
9M 
336 


Do 


Zambales 


f Average 

.. Maximum^ 
Minimum — 


60 


r .478 
{ .529 
I .412 


S85 




293 


Almon 


Occidental Negros — 


(Average 

— < Maximum^ 
[Minimum — 


84 


.464 

.52 
.878 


334 


Apltong 


Mindanao 


(Average. 
Minimum — 


160 


( .645 
.825 
I .66 


689 

i»au 




240 


Do- 


Zambales 


(Average _ 
. Maximum- 
Minimum — 


62 


.687 
.08 
I .688 


757 
1.2U 




m 


Do _„. 


Occidental Megros 


1 Average — 
{ Maximum.. 


20 


( .564 

.581 

I .55 


997 




888 


Ouljo _._. 


Ambos Camarines 


Average — 

< Maximum.. 

Minimum ., 


110 


.708 

.82 

.629 


916 
1,834 




868 


Do 


Mindoro _... 


Average 

Maximum- 
Minimum — 


06 


( .697 
{ .806 
I .596 


834 




561 


Molave 


Near Lsguna de Bay 


f Average - 
. Maximum-. 
Minimum — 


120 


.784 

.88 

I .69 


914 
1.8^ 




357 


Do 


Ambos Camarines 


Average — 

.. Maximum- 
Minimum— 


51 


1 .784 

.825 

I .716 


8S9 


Y««^ _... 


do 


[Average — 

..< Maximum— 

[Minimum — 


160 


( .848 
I .76 


849 
1 W> 






427 


Mawm _ 


Near Laguna de Bay 


(Average 

.{Maximum— 
(Minimum — 


20 


( .568 

.59 
I .585 


678 
M4 




4» 


Do 


Cagayan 


Average 

.. Maximum 
Minimum 


GO 


f .54 
.77 
.384 


660 
1,225 

291 


T%nfl:i><i^ 


Unknown 


(Average 

. {Maximum.. 


70 


( .471 

.58 

I .355 


647 

92S 




S* 


Do 


Zambales 


( Vverage 

' Maximum. . 
I Minimum __ 


86 


.491 
.606 
.405 


l.t^s 
2S> 


Tanguile-balakbakaa. 


Occidental Negros — 


( Vvenige 

{Maxim urn— 
' Minimum — 


26 


.509 

.53 

.479 


602 

878 


fS^^Atl 


(Average 

/Lamao Forest Reserve, Ba-niaximum.. 
\ taan. I Minimum — 


1 ^* 


.561 
.585 
I .54 


776 
l.OW 




Do 


Tarlac- 


1 Average 

. > .Nraximum— 
( Minimum — 


182 


.616 
.70 
I .478 


1 '»*^ 




466 


IpU _ _ „ ,- 


Ambos Camarines 


(Average 

_{ Maximum— 


79 


( .703 
.99 
.68 


9Di 

l.UO 

4» 
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Table III. — Shearing strength along the grain of Philippine timber— Continued. 
[Results ayeraged regardless of moisture content] 



Name. 



IpU.. 



Do- 



Dungon...^. 
Do 



Do.* 

Ifolaaantol... 
Sop* 

Do- 



Do-. 



Macaaaim 

Calantas 

Do 

Tlndalo 

Do 

Do 

Amuffis -— — 



LocaUty. 



( Average 
Mazimam.. 

{AyerBge— 
Maximum,, 
Mintmnm ^_ 

fAvenige-.^_ 
Ambofl Camarines {Maximnm.. 



Maabate. 



Mindanao . 



Unknown . 



( Avenge ..._ 
Maximum.. 



(Average 
Maximum. 
Minimum 



El 



-do- 



Tayabas. 



{Average 
Maximum. 

{Average _-^_ 
Maximum- 
Minimum 



{Average 
Maximum.- 
Minimum _. 



(Average 
Maximum.. 
Minimum — 



Tarlac— . 



Unknown 



(Average 
Maximum.. 
Minimum _. 



(Average 
Maximum.. 
Minimum .. 



Albay. 



Mindoro.. 



Unknown 



(Average 
Maximum.. 
Minimum .. 



{Average.... 
Maximum.. 
Minimum 

{Average... 
Maximum.^ 
Minimum -. 



fAvoragc... 
Maximum. 
Minimum . 



1 Average .... 
Maximum.. 
Minimum .. 



Masbate 



Do 

• This is 



{Average 
Maximum.. 
Minimum -. 

«_, f Average — 

Palawan i Maximum.. 

(Minimum 



Num- 
ber of 



90 



80 



46 



44 



86 



118 



16 



117 



92 



84 



85 



20 



66 



60 



14 



Specific 
gravity 
of dry 
wood. 



I 



0.673 

.77 
.66 

.807 
.867 
.76 

.862 
.986 
.728 

.85 
.89 



.669 
.707 



.646 
.712 
.608 

.71 

.835 

.61 

.818 
.966 
.70 

.617 

.67 

.478 

.678 

.66 

.515 

.717 
.82 
.667 

.358 

.879 
.836 

.627 
.583 
.492 

.763 
.864 
.784 

.805 
.866 
.72 

.772 
.818 



.75 



.675 
.758 
.613 



Stress at 
rupture 
(pounds 

per 
square 
inch). 



948 

1,445 

410 

753 

1,226 

525 

1,258 

1,854 

672 

1,298 

1,560 

925 

865' 

1,102 
563 

720 

1,110 

409 



1,480 



1,880 
298 



486 
638 
800 



1,281 
258 

916 

1,390 

376 



870 



778 

1,049 

455 

1,004. 
1,460 



911 

1,507 

299 

905 

1,226 

496 

824 

1,762 

896 

851 

1,107 

641 



not the wood commonly known aa dungon but is often sold under that name. 
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Table III. — Shearing strength along the grain of Philippine timber — Continued. 
[Results averaged regardless of moisture content.] 



Name. 



Do 

Betia 

Do 

Bamalagln . 
Palo Maria.. 

Batitinan 

Aranga 

Banuyo 

Red Lauan... 

Palosapls 

Halugay ^. 

SasaUt 

Liusin 

Lnmbayao 



Locality. 



f ATerage 

Tarlao •_ i Maximum.. 

(Minimum 

(Average 

Zambales ^{Maximum.. 

i Minimum 

{ Average 
Maximum. - 
Minimum _. 

(Ayeiage 

Ambos Camarines { Maximum.. 

I Minimum .. 

{Ayerage 
Maximum.. 
Ml"tm i»H ._ 

f Average 
Maximum.. 
Minimum 

{Average 
Maximum.. 
Minimum _. 

f Average 

Ambofl Camarines {Maximum.. 

(Minimum .. 

(Average 
Maximum.^ 
Minimum 

(Average 
Maximum.. 
Minimum .. 

{Average 
Maximum.^ 
Minimum _ 

(Average 
Maximum.. 
Minimum ._ 

{Average .. 
Maxtmum.. 
Minimum 

(Average 
Maximum.. 
Minimum.. 

rBarilanlsland. Moro Prov- (tSSS^^Z 
^ ™**- iMlnlmum^ 



Num- 
ber of 
tests. 



86 



Specific 
gravity 
of drv 
wood. 



0.6S 
.707 



.679 
.604 
.653 



.886 



61 


( .728 

.806 

( .615 


48 


f .85 
{ .9a5 
1 .784 


46 


.623 

.706 

I .488 


26 


.795 

.85 

.76 


82 


( .863 
.942 
.796 


88 


.535 

.572 

I .455 


28 


f .406 

.48 

I .371 


40 


r .399 
.456 
.343 


78 


{ .658 
.75 
.558 


76 


{ .872 

.995 

I .742 


8 


.71 
.73 

.70 


L04 


.565 
.671 
.483 



StxeHst 
rapture 
(pounds 

per 
square 
inch). 
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Tablb IV. — Summary of meehafdeal tests an thtrty'two species of American 

woods, 

CPran TUblcs I, II. IV, V. and VI, Cireolar No. 15. Diyfsion of Foicttiy, United Stotes 
DciMtftment of Asrieoltar*.] 



Kind of wood. 



R^umd to IS per cent moiMture. 

VonsUmt pine 

CalMtn pine 

Shortleef pine 

LobloUy pine 

Reduced to IS per cent moieture. 

White pine 

Red pine 

Spruce pine 

Bald cyproM 

White cedar 

Doofflaa spruce* (Oregon pine) 

White oak 

Overeop oak 

Poet oak 

Cow oak 

Red oak 

Texan oak 

Yelk>woak 

Water oak 

WiUowoak 

Spanish oak 

Shaffbark hickory 

Mockemut hickory 

Water hickonr 

Bittemut hickory 

Nutmeff hickory 

Pecan hickory 

Pignut hickory 

White elm _ 

Cedar elm 

White ash 

Green ash 

Sweet ffum 



Specific 
gravity 
of dry 
wood. 



Fiber 
■treMat 
lelative 
(appar- 
ent) elas- 
tic Umit 
(pounds 

per 
square 

inch). 



0.61 
.68 
.61 
.68 



Modulus 
of rup- 
ture 
(pounds 

per 
square 
inch). 



8.600 


10i900 


9.600 


11,900 


7,200 


9,200 


8.S00 


10,100 


6.400 


7,900 


7.700 


9,100 


8.400 


10,000 


6.600 


7,900 


6.800 


6, SCO 


6.400 


7.900 


9.600 


13,100 


7.600 


11.800 


8.400 


12.300 


7.600 


11. BOO 


o.aoo 


11.400 


9.400 


18,100 


8.100 


10.800 


8.800 


12.400 


7.400 


10.400 


8.600 


12.000 


11.200 


16,000 


11,700 


16.200 


9.800 


12.600 


11.100 


16,000 


9.300 


12.600 


11,600 


16,300 


12.600 


18,700 


7.800 


10.800 


8.000 


18.600 


7,900 


10,800 


8.900 


11.600 


7.800 


9.600 



Modulus 
of elas- 
ticity 
(1.000 
pounds 
per 



inch). 



Stress at 
rupture 

com- 
pression 

alonar 

the grain 

(pounds 

per 

square 

inch). 



1.880 
2.800 
1.600 
1.960 



1.890 
1.620 
1.640 
1.290 
910 
1.680 
2.090 
1.620 
2.080 
1.610 
1,970 
1.860 
1.740 
2,000 
1,760 
1,980 
2,390 
2,820 
2,080 
2,280 
1.940 
2,680 
2,780 
1,640 
1.700 
1.640 
2, 060 
1.700 



Stress at 
rupture 
shearinir 

alonff 
the grain; 

not re- 
duced for 
moisture 

(pounds 
per 

square 

inch). 



6.900 
7.900 
6.900 
6,600 



6.400 
6.700 
7.800 
6.000 
5.200 
6.700 
8.600 
7.800 
7.100 
7.400 
7,200 
8.100 
7,800 
7,800 
7,200 
7,700 
9.600 

10.100 
8.400 
9.600 
8.800 
9.100 

10.900 
6.600 
8.000 
7.200 
8.000 
7.100 



700 
700 
700 
700 



400 
600 

800 

600 

400 

600 

1.000 

1.000 

1.100 

900 

1,100 

900 

1,100 

1.100 

900 

900 

1,100 

1.100 

1.000 

1.000 

1.100 

1.200 

1.200 

800 

1.800 

1.100 

1.000 

800 



■ Actual test on "dry" matrial not reduced for moisture. 
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Tabu: V/ — Campariaon of selected Philippine, Borneo, and American woods. 



Nama. 



Locality. 



CcHnpretaion 
mlong the srain. 



Aver- 
a«e 

cent 
mois- 
ture. 



Average 
streuat 
rupture 
(pounds 

per 
square 
inch). 



Cross-bendinff. 



Aver- 
age 
per 
cent 
mois- 
ture. 



Averaflre 
modulus 
of ruiH 

ture 
(pounds 

per 
square 
inch). 



Average 

modulus 
of elas- 
ticity 
(1.000 
pounds 
per 



Inch). 



Aver- 
age 
sp eci fic 
gravity 
of dry 



Aranga 

Billlan (Borneo iron- 
wood). 

Pignut hickory 

Dnngon . 

Yacal 

Merabau (Borneo ipil). 

White oak 

Molave 

Ouijo 

Salangan batu (Bor- 
neo yacal). 

Apitonff 

Longleaf pine 

Ipil 

Lauan , 

Oregon pine 

Calif omia redwood 



PhiUpplne Islands. 



United States 

Philippine Islands. 

do 

Borneo 

United States 

Philippine Islands. 

do 

Borneo 



Philippine L _ 
United States , 
Philippine Islands. 

do 

United States 

do 



4.9 
22.6 

12 

10.7 

18.4 

21 

12 

12.7 

14.6 

27.6 

14.4 

16 

17.7 

12.4 

12 

18.8 



12,420 
11.290 

10,900 
9.420 
9.220 
9.086 
8.600 
8.880 
7.940 
7,420 

7.260 
6,900 
6,670 
6,180 
6.700 
6,660 



6.6 
22.6 

12 

11.6 

16.6 

21 

12 

10.4 

18.7 

27.6 

14 

16 

18.1 

10.4 

12 

12.8 



17.920 
19,660 

18,700 
17,110 
16,690 
18.880 
13,100 
8»680 
16,160 
12.828 

It 620 
10,900 
6,960 
9,760 
7.900 
9,110 



2.419 
2,884 

2.780 
^209 
2.688 
2.606 
2.080 
1,614 
2,158 
2,027 

2,141 
1.890 
1.888 
1.668 
1.680 
1.820 



0.09 
.91 

.78 
.887 
.84S 
.90 
.» 
.7BS 

.?n 



.6tt 
M 

,m 

.416 

.61 



• Table VI of the original report. 
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Appendix II.— Shipping Weights.^ 

In preparing the following table the air-dry weight was taken as the 
weight of the wood in its driest air-seasoned condition. Thoroughly 
air-dried wood has a moisture content ranging from 7 per cent to as 
high as 17 per cent of the weight of the same wood oven-dried. The 
weights here given were obtained by assuming that thoroughly air- 
dry wood contains 15 per cent of moisture, the corr^ponding increase 
being added to the specific gravity as obtained from oven-dried specimens. 
Very little wood comes to Manila air-dry, so that probably all the maximiun 
weights and almost certainly all the minimum weights in the table will 
be lower than those of commercial lumber. 

Where but one figure is given in a column, only a single specimen was 
tested. 

Air-dry or shipping weight of forty-two woods. 





Per 1.000 feet B.M. 


Pounds 

per cubic 

foot. 


Kilos per 


Name of wood. 


Kilos. 


Pounds. 


cubic 
meter. 


Airoho . . 


1, 68 
1. 64 
1. 89 
1, 78 

1, 83 

2. 15 

i,m-Ls3i 

1,291 

I.B27 

2. n6 2. r.l8 

l,'Z*iii \.7I5 

■:.'63 

2. 86 

1. iUO A, ■■59 

982-1.619 

1,969 

720-1.022 

1,749-1.884 

1.766-2,786 

1.664-2.277 

1.65&-2.751 

1.606-2.306 

1,463 

1,026-1,194 

909-1.167 

1,945-2,027 

1,840-1,862 

1,868-2.277 

1,687-1.978 

1,536-2,062 

8.316 

1,527-2.082 

1,916-2,448 

1,061-2,876 

1.999 

1,028-1,691 

1,326-1,945 

2,060-2.764 

1.694-2.653 

986-1.688 

1,888-2.405 

2,150-2,610 


3,786-5.869 
8,380-4.320 
2,250-3,166 
8,743-6,452 
8.85»-5,667 
4,859-5.768 
8.146-4,029 

2,840 

2.869 
4.787-5,629 
2,778-3,904 

4,517 
4.642-5,250 
3.768-6.410 
2,052-8,562 

4,809 
1,584-2.248 
3,847-4,084 
8,884-6,018 
8,639-5,010 
3,421-6,063 
3,680-6,078 

3,219 

2,262-2.627 
1,999-2,245 
4,278-4,460 
2,949-4,096 
4,076-5,010 
8,712-4.861 
3.880-4.680 

7 296 
3.369-4.680 
4.21fr-5,874 
2,333-4,750 

4,398 
2,250-3,600 
2.918-4,278 
4,633-6,080 
3,728-5,836 
2,169-8,708 
4.164-5.291 
4,780-6,742 


4^70 
41-62 
27-88 
46-67 
40-68 
69-69 
88-46 

84 

40 
68-67 
88-47 

64 
66-63 
46-66 
26-43 

44 
19-27 
46-48 
47-72 
44-60 
41-73 
48-61 

89 

27-82 
24-81 
61-64 
85-49 
49-60 
46-52 
41-56 

89 
40-55 
61-67 
28-67 

68 
27-42 
86-61 
68-73 
46-70 
26-46 
60-64 
56-69 


736-1.120 


Acle 


666- 882 


Almon .... _. 


432- 606 


Amflff*" - 


720-1,072 


Apitonir .,„..- 


640-1,088 


ArrniffA -. , , . , , , . 


944-1, 104 


Balaftat 


608- 736 


B&linff>hAiiAy _ . 


644 


RATifrlml 


640 




928-1,042 


Banuyo 

Batete 


628- 752 
864 


Batltinan 


896-1.008 


B«tis 


720-1,040 


Oalantaff . 


400- 688 


Catmon 


704 


C^iixanff 


804- 482 


Dao 


736- 788 


Dmiflron,.,. ' .. -- 


752-1.162 


Guijo . 


704- 960 


Ipfl ... 


656-1.168 


Kanwtoer _ 


688- 976 


Lanutan . . 


624 


LauAn: 

Red 


482- 512 


White — 


884- 496 


Llxisin .^^-... . . . 


816- 864 


Lumbi^ao 


660- 784 


Mni!«afffm 


784- 960 


ICaliuiantol 


720- 882 


Malusay 


666- 880 


Mancono .. 


1.424 


MansrachaDay . 


640- 880 


y^Sre.!^,:::::: : :::::::::::::: 


816-1,042 


Narra 


448- 912 


Pahutan 


848 


Palosapie 


432- 672 


Sacat 


660- 816 


5U<^k1it ^ 


848-1.168 


Supa 


720-1,120 


IVnsrvfle.. -, , .. 


416- 720 


Tindalo 


800-1,024 


Yacal 


896-1, 104 







> Practically all the data are from testa made by Dr. F. W. Foxworthy. 
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Appendix m.—Gradlng Roles.* 

PROPOSED GRADING RULES APPLYING TO THE PURCHASE 
AND SALE OF NATIVE LUMBER BY ALL DEPARTMENTS OF 
THE PHILIPPINE GOVERNMENT. 

L nmoDiFOTioy. 

The following grading rules shall be applied in the inspection of all 
native lumber sold, purchased or used by any department of the Philip- 
pine Government; they shall also govern the inspection of any lumber 
sold by local dealers for export or for local use, if such lumber, by the 
terms of the contract, is to be inspected by an official inspector furnished 
by the Government of the Philippines. In such cases, copies of these 
rules will be supplied to both contracting parties. In case foreign pur- 
chasers wish to make special stipulations for grading lumber which ia 
to be put to uses requiring special qualifications, provided such stipula- 
tions are agreed to by the local dealers furnishing the lumber and provided 
the Bureau of Forestry finds nothing unreasonable in them, the official 
inspectors shaU be guided by these stipulations in making their inspections. 
In such cases, the conditions of the contract must be clearly understood 
between the tibree interested parties, that is, the two contracting parties 
and the Bureau of Forestry, before the latter will authorize any inspection. 
For the present, such inspections will be made only at or near Manila; for 
points other than Manila an inspector may be detailed in special cases, 
provided one is available. 

The exact grade must be specified in every contract, order or requisi- 
tion for lumber. Such terms as "first-class lumber" have no specific 
meaning and no attention will be paid to them. If no grade as defined 
in the following rules is specified, the purchaser or requisitioner will 
have no recourse but to accept lumber as furnished, provided it be not of 
a grade lower than merchantable or, if tongue-and-groved or rustic, not 
lower than common. 

Lumber in the rough must be accepted as graded and not subject to 
any change of grade resulting from milling or other causes subsequent 
to inspection. 

n. OEHSBAL ZKSTBirOTIOHS. 

Standard sizes, — The English system of measurement will be used in 
all transactions in manufactured lumber. 

Note. — Dimensions should be indicated as follows: First, thickness 
in inches; second, width in inches; third, length in feet. Example: 
2 in.xlS in.x22 ft or 2"Xl8"x22'. When it is understood that 
all dimensions are given in this order, the abbreviations or signs 
for the words ''inches" and "feet" are frequently omitted, thus: 
2x18x22, also written 2x18 — 22. 

The following are to be considered standard sizes and to such the rules 
will be applied strictly. Lumber of extraordinary lengths and widths for 

^ For the origin and objeet of these sndins rules, see Part I, d. IS. 
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special uses will be inspected largely with a view to its fitness for the use 
for which it is intended: 

1"X4", 6", 10", 12"-10' to 24'. 
2"X8", 4", 8", 10", 12"--10' to 24'. 
8"X4", 6", 8", 10", 12"— 12' to 82'. 
4"X4", 6", 8", 10", 12"— 12' to 82'. 
6"X6", 8", 10", 12"— 12' to 86'. 
8"X8", 10", 12"— 12' to 36'. 
10"X10", 12"— 12'to86'. 
12" X 12"— 12' to 86'. 

It is understood that these sizes apply to unseasoned lumber and are 
subject to a certain amount of shrinkage in the process of seasoning. 

In all lumber under 1 inch in thickness, each square foot of surface is 
counted as 1 board foot; in lumber over 1 inch in thickness, the measure- 
ment in board feet is the actual volume of the piece. 

Surfaced lumber in sizes less than 4 inches in thickness is finished i inch 
less than the nominal size for each side surfaced, except for 1, 11 and 
11 inch stock, which, surfaced on both sides, is reduced to ^^e inch, 
1^6 and 1^6 inch, respectively. In sizes 4 inches and over in thickness, 
k inch less than the nominal size for each side surfaced is allowed. 
Tongue-and-grooved stuff, ship-lap, and rustic siding are finished: In 4 
inch widths or less, B inch less than nominal width and i inch less than 
nominal thickness; 6 and 8 inch widths, 8 inch less than nominal width. 
Tongue-and-groove and rustic are usually surfaced on one side only; when 
surfaced two sides on special order, they will be I inch less than nominal 
thickness. 

When ordering lumber full dimension after surfacing, it is understood 
that the nearest stock size or such sizes as will cut with the least possible 
waste in order to furnish the dimensions ordered, will be charged for; 
furthermore, if by the terms of a contract full dimensions in the rough 
are stipulated, no allowance for shrinkage or scant dimensions will be made. 

Moldings made from standard sizes or rough stock will run about % inch 
less in width and thickness than the nominal rough size. 

An inspector cannot be held responsible for the degree of seasoning of 
any lot of lumber, as no superficial examination can determine the amount 
of moisture in timber; nor can he be held responsible for shrinkage, splitting, 
or checking due to seasoning subsequent to inspection. 

Tom and slivered grain in finished lumber, caused by planing, will re- 
duce lumber one grade regardless of all other qualifications. 

When any species of wood named* in Classes A, B, and C is intended 
to be used for some purpose other than those indicated in the names of 
the classes, it will be graded according to the rules of the class to which 
it is transferred. 

In interpreting the grading rules, the appendix shall guide the inspector 
in applying the rules to any given species, the notes in the appendix being 
in the nature of modifications intended to facilitate or regulate the applica- 
tion of the rules to a given species according to its individual peculiarities. 

m. DETzvinoss. 

The following terms, where used in the rules and appendix, will be un- 
derstood as here defined. 

1 Oriffinally a list of names was siven with each class, the list belnff based on the commonest 
use of each species, but these lists were considered to be too inelastic; the class in which a 
species is indnded, for parpoees of sradins, is determined in each individual case by the use 
for whieh the lot in question is intended. ^ i 
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Checks (or heart cracks). — Cracks passing radially through or near the 
heart of the log and sometimes extending to the outside; in sawn timber 
not always to be distinguished from shakes and splits. 

Comer. — One of the angles dividing the edges and faces of a board or 
two surfaces of a dimension timber. 

Edge. — The narrow surfaces of a board. 

Face. — In rough boards, or in boards surfaced on both sides, either of 
the two broad surfaces of a board; but when only one side is surfaced, 
''face" is understood to mean the surfaced side. 

Heart cracks. — (See Checks.) 

Knots. — A round knot is one which is sawn through at right angles or 
nearly so, showing as a circle or oval on the surface. 

A spike knot is one which is sawn through lengthwise, showing as a 
more or less broad streak across the surface. 

Mill run. — Lumber as sawn from logs, without grading, but excluding 
slabs. 

Pinholes. — Holes made by small boring beetles, usually about the diameter 
of the head of a common pin. 

Pitch pockets and pitch seams. — Cavities caused by knots, shakes, checks, 
etc., more or less completely filled with resin. 

Random lengths. — This expression means that a lot of lumber may con- 
sist of any and all standard lengths at the option of the seller; in addition, 
odd lengths may be admitted when explicitly stated in contract. 

Random toidths. — ^Has the same application as Random lengths. 

Sapwood. — Sound sapwood is sapwood free of wormholes, rot, and 
checks. 

Bright sapwood is sound sapwood free of any stain or discoloration, it 
being understood that superficial discoloration caused by exposure, and 
which can be removed by one cut of the planer, is not considered a defect. 

Season checks (or surface checks.) — Superficial cracks caused by 
shrinkage of timber on the surface, due to rapid drying, especially whoi 
fresh sawn limiber is exposed to the weather. 

Shakes. — Circular cracks sometimes existing in the living tree, some- 
times caused by shocks received in felling; they may sometimes plainly 
appear as shakes in the sawn lumber, but sometimes are not to be distin- 
guished from checks and splits, according to the way the lumber is sawn 
from the log. 

Splits. — Cracks in the ends of boards or dimension timbers, caused 
by rapid drying at the ends, or by rough usage in milling and transporting. 

Surface. — Any side of a dimension timber. 

Surface checks. — (See Season checks.) 

Wane. — A beveled edge of a board or plank as sawn from an unsquared 
log, the bevel being caused by the curvature of the log. 

Wormholes. — Holes ranging from i to i inch. 

IT. ABB&ETIATIOKS OT TECHNICAL TEBK8 ZK COXKOK VSE. 

5 1 S. — Surfaced — ^that is, machine planed on one side; always un- 
derstood, in any lumber not of square cross section, to mean one of the 
two broad faces. 

S 1 S B E. — Surfaced on one face and two edges. 

S t S. — Surfaced on two sides; always understood to mean the two 
broad faces. 

S 2 S 1 E. — Surfaced on two faces and one edge. 

S -4 S. — Surfaced on four sides. ^ t 
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5 1 E. — Surfaced on one edge. 

S 2 E. — Surfaced on both edges. 

S 1 S 1 E. — Surfaced on one face and one edge. 

T & G. — Tongue and grooved (understood in practice to be S 1 S). 

T & G, S 2 S, — Tongue and grooved ands surfaced both sides. 

T & G & B. — Tongue and grooved and beaded; the bead is made on 
the tongued edge and a chamfer on the grooved edge to meet bead of next 
piece; understood to be surfaced and beaded one side only. 

T & G & B, S $ S, — Tongue and grooved and beaded one side, opposite 
side surfaced. 

T & G & B 2 S. — Tongue and grooved and beaded, and surfaced both 



T & G, B & C B, — ^Tongue and grooved, beaded, and center beaded; 
understood to be S 1 S; further operations are indicated as for T & G & B. 

VB. — V-beaded, that is chamfered along both edges to form a V-groove. 

B, M. — Board measure; example: 2,600 feet B. M. 

lAn. ft. — Luieal feet of length, regardless of width and thickness. 

Sup. Ft — Superficial feet, that is square feet of surface regardless of 
thickness. 

Af. — One thousand (understood to mean 1,000 board feet, or 1,000 feet 
B. M.) 

▼. eBADIHG BUXSS. 

Class A. — Light construction tvmhera. 

Clear. — Shall be sound lumber well sawn on at least three sides, free 
of wane, large or loose round knots, of spike knots, rot or dry rot, and of 
pinholes, wormholes, and shakes or checks when shown on more than 
one side, except in lumber 2 inches or less in thickness, which must be free 
of shakes or checks on both faces. 

Clear lumber will allow: 

1. In 2 inches or less in thickness: Bright sapwood showing only on 
one face and one edge, and not exceeding 10 per cent of the area of the 
face; pinholes showing on one face only not exceeding six to the square 
foot; sound round knots not over 1 inch in diameter and far enough 
apart to cut 8 feet clear between any two knots; splits not to exceed 
1 foot in length in 16-foot boards, other lengths in proportion; variations 
in sawing not to exceed %6 inch per inch of thickness nor ^ inch 
I>er foot of width; superficial season checks, unless sufficiently severe to 
impair strength or appearance of the piece, not to be considered a defect. 

2. Over 2 inches in thickness: Sound sapwood on any two faces not to 
exceed 10 per cent of the area of two adjoining surfaces affected; pin- 
holes on two adjoining surfaces; sound round knots as in 2 inch lumber; 
variations as in 2 inch lumber; superficial season checks as in 2 inch 
lumber. 

Select, — Shall be sound lumber, well sawn, free of loose or rotten round 
knots, of spike knots, rot or dry rot, and of sapwood, shakes, checks, and 
splits, except as specified below. 

Select lumber will allow: 

1. In lumber 2 inches or less in thickness: Sound sapwood on both 
faces not to exceed 20 per cent of the area of one face and 10 per cent 
of one edge; pinholes not to be considered a defect unless so numerous 
as to affect seriously the strength or appearance of the piece; sound 
round knots not over 2 .inches in diameter; wane on one comer only, not 
to exceed ^ inch in width nor % of the length of the piece; splits as in 
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"Clear ;"^ variations in sawing not to exceed He inch per inch of thicknesa 
nor ^ inch per foot of width; superficial season checks as in "Clear." 

2. Over 2 inches in thickness: Sound sapwood not to exceed 20 per cent 
of the cross section of the piece; sound round knots or sound spike 
knots of any size, except if so situated as to impair the strength of the 
piece; wane on not more than two comers, not exceeding 1 inch in width 
on any face nor one-sixth the length of the piece; variations in sawing not 
to exceed % inch per 2 inches of thickness (under no circumstances to 
exceed ^ inch), or ^ inch per 12 inches of width; shakes or checks if 
not showing on more than one face nor more than 1 inch in depth; splits 
as in "Clear;" pinholes and superficial season checks not considered defects, 
unless seriously impairing strength or appearance of piece. 

Merchantable, — Shall he sound lumher, free from defects not specified 
below, and suitable for general ordinary construction. In this grade 
mixed species will be admitted, provided the order, contract, or requisition 
states nothing to the contrary and provided there is no admixture of 
species inferior in strength or durability, or different in color from the 
ordinary kinds of lauan. 

Merchantable lumber will allow: 

1. In 2 inches or less in thickness: Sound sapwood without limit; sound 
knots of any size; shakes or checks if not large enough to impcdr seriously 
the strength of the piece; wane on not more than two comers, not exceed- 
ing 1^ inches in width on any one face, nor exceeding one fourth the 
length of the piece; splits not to exceed Ho the length of the piece; pin- 
holes or wormholes, if not sufficiently numerous to impair seriouly the 
strength of the piece; variations in sawing as in "Select." 

2. More than 2 inches in thickness: Sound sapwood without limit; sound 
knots of any size; shakes or checks not extending clear through the piece 
and not affecting seriously its strength; wane as in 2-inch lumber; splits 
as in 2-inch lumber; pinholes or wormholes as in 2-inch lumber; varia- 
tions in sawing as in ''Select." 

Common.-^Same as in Class B. 

Class B. — Strong construction timber. 

Clear. — Shall be sound lumber, well sawn on at least three ddes, free 
of wane, large or loose round knots and spike knots, rot or dry rot, and of 
pinholes, wormholes, shakes, and checks when shown on more than one 
side, except in lumber 2 inches or less in thickness, which shall be free of 
shakes or checks on both faces. 

Clear lumber will allow: 

1. In lumber 2 inches or less in thickness: bright sapwood showing on 
only one face and one edge and not exceeding 10 per cent of the area of 
the face; pinholes showing on one face and not exceeding six to the 
square foot; sound round knots not over 1 inch in diameter and far enough 
apart to cut 8 feet clear between any two knots; splits not to exceed 1 
foot in length in 16-foot boards, other lengths in proportion; variations 
in sawing not to exceed He of an inch per inch of thickness dor % indi 
per foot of width; superficial season checks, unless sufficiently severe to 
impair materially the strength or appearance of the piece. 

2. In lumber over 2 inches in thickness: Sound sapwood on any two 
adjoining surfaces not to exceed 10 per cent of the area of the faces 
affected (except as specified for certain species in appendix) ; pinholes 
on two faces; wormholes on two faces, not to exceed six to every square 
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foot of surface of faces affected (except as specified for certain species 
in appendix) ; sound round knots as in 2-inch lumber; variations in sawing 
as in 2-inch lumber except as in appendix; season checks as in 2-inch 
lumber. 

Select — Shall be sound lumber, well sawn/ free of loose or rotten round 
knotSy or spike knots, of rot or dry rot, and of sapwood, shakes or checks, 
except as specified below. 

Select lumber will allow: 

1. In lumber 2 inches or less in thickness: bright sapwood showing on 
only one face and one edge and not exceeding 10 per cent of the area of 
the face; pinholes showing on one face and not exceeding six to the 
square foot; if pinholes and sapwood are both present, these defects 
shall be confined to the same side (see appendix) ; pinholes unless materi- 
ally affecting the strength or appearance of the piece on one side only; 
sound round knots not over 2 inches in diameter; wane on one comer, not 
to exceed ^ inch in width nor one-sixth of the length of the piece (except 
as specified in appendix) ; splits as in ''Clear;" variations in sawing not 
to exceed % inch per inch of thickness (in no case to exceed ^ inch) nor 
% inch per 12 inches of width; superficial season checks as in ''Clear." 

2. In limaber over 2 inches in thickness: Sound sapwood not to exceed 
20 per cent of the cross section of the piece (except as specified in ap- 
pendix) ; sound round or spike knots; wane on two comers, not exceeding 
1 inch in width on any face nor % the length of the piece (except as in 
appendix) ; variations in sawing not to exceed ^ inch per 2 inches of 
thickness (in no case to exceed ^ inch) or ^ inch per 12 inches of width; 
shakes or checks if not showing on more than one face nor more than 
1 inch in depth; splits as in "Clears;" pinholes and superficial season 
checks if not materially impairing the strength or appearance of the piece. 

Merchantable. — Merchantable lumber shall be sound, free from defects 
not specified below and suitable for general strong construction. 
Merchantable lumber will allow: 

1. In lumber of 2 inches or less in thickness: Sapwood without limit 
except as in appendix; sound knots as in Class A; shakes or checks 
as in Class A, except as in appendix; wane as in Class A, except as in 
appendix; splits as in Class A; pinholes and wormholes as in Class A, 
except as in appendix; variations in sawing as in Class A. 

2. Over 2 inches in thickness: Sound sapwood as in Class A, except as 
in appendix; knots, shakes or checks as in Class A; wane, splits and pin- 
holes, or wormholes as in 2-inch lumber; variations in sawing as in Class A. 

Common, — ^Any lumber not coming up to requirements of merchantable, 
but still fit for rough or temporary construction purposes, box lumber, form 
lumber, etc. 

Class C. — Furniture and interior finish woods. 

Clear. — Shall be sound lumber, well sawn on at least three sides, free 
of wane (except as in 2), of loose or rotten knots, rot or dry rot, and of 
pinholes, wormholes, shakes, and checks showing on more than one side, 
except in lumber 2 inches or less in thickness, which shall be free of shakes 
and checks on both faces. 

Clear lumber will allow: 

1. In 2 inches or less in thickness: No sapwood in any species having 
sapwood distinctly inferior to heartwood (see appendix); no pinholes; no 
wormholes; sound round knots not exceeding 1 inch in diameter and not 
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to exceed one to every 4 square feet of surface, except clusters of sound 
small knots which are allowed without limit, provided they do not affect 
the strengrth of the piece; splits not to exceed 1 inch in length to each foot 
of length of the piece; no wane; variations in sawing not to exceed ^e inch 
per inch of thickness nor %'inch per foot of width; no shakes or heart- 
checks; superficial season checks, unless sufficiently numerous or deep to 
affect seriously the strength or appearance of the piece. 

2. Over 2 inches in thickness: No sapwood in any species having sapwood 
distinctly inferior to heartwood; pinholes or wormholes on one surface; 
sound knots not exceeding 1^ inches in diameter and clusters of small 
knots, provided neither seriously impairs the strength of the piece; splits 
not to exceed 1 inch in length to each foot of length of the piece; shakes 
or heartchecks on one face, provided they do not extend through more than 
one-fourth of the thickness nor more than one-eighth of the length of the 
piece; variations in sawing not to exceed He inch per inch of thickness nor 
Vi inch per foot of width; superficial season checks as in 1-inch lumber; 
wane on one edge only, not to exceed 1 inch in width on either surface 
affected, nor one-fourth the length of the piece. 

Selects. — Select lumber shall be sound, well sawn on at least three sides, 
free of large, loose, or rotten Jmots, rot or dry rot, and of pinholes, worm- 
holes, shakes and checks, except as specified below. It is understood that 
one surface must be clear. 

Select lumber will allow: 

1. In 2 inches or under; sapwood on one face not to exceed 10 per cent 
of the area of the face; pinholes or wormholes on one face only; sound 
knots not exceeding Hi inches in diameter and clusters of small knots, 
provided neither seriously impairs the strength of the piece; splits not to 
exceed 1 inch in length for each foot of length of the piece; variations in 
sawing not to exceed % inch per inch of thickness (in no case to exceed ^ 
inch) nor ^ inch per foot of width; shakes or heartchecks on one face only 
not to exceed one-fourth of the thickness nor one-eighth of the length of the 
piece; wane on one face only, not to exceefd in width the thickness of the 
piece, nor in length one-fourth the length of the pietoe; season checks on 
both faces, if not sufficiently numerous or deep to affect seriously the 
strength or appearance of the piece. 

2. Over 2 inches in thickness: Sapwood on one edge and one face only, 
not to exceed 10 per cent of the two surfaces affected; pinholes and worm- 
holes on two adjacent surfaces; sound knots not to exceed 2 inches in 
diameter; splits not to exceed 1 inch in length per foot of length of the 
piece; shakes and heartchecks on two adjacent surfaces, provided they run 
approximately parallel to the edges, and do not exceed one-fourth of the 
thickness nor one-fourth of the length of the piece; wane on one edge only, 
not to exceed 1% inches in width on either face affected, nor ^ of the 
length of the piece; variations in sawing not to exceed He inch per inch 
of thickness nor % inch per foot of width. 

Merchantable, — Merchantable lumber shall be sound, well sawn on three 
sides, free from defects except as specified below. 

Merchantable lumber will allow: 

1. In 2 inches or less in thickness : Sound sapwood on one face only, not to 
exceed 20 per cent of the area of the face; pinholes and wormholes on one 
face; sound knots or clusters of small knots; shakes and heartchecks on one 
face only; splits not to exceed 1 inch in length per foot of length of the 
piece; wane on one edge only not to exceed one-fourth the width of the 
piece nor one-third the length of the piece; superficial season checks not 
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a defect; variations in sawing not to exceed % inch per inch in thickness 

nor % inch per foot of width. 

2. Over 2 inches in thickness : Sound sapwood on two sides not to exceed 

20 per cent of either face (except as specified in appendix) ; sound knots 

of any size, provided they do not materially impair the strength of the piece; 

shakes and checks, if approximately parallel to edges of piece and of a 

depth not exceeding one-half its thickness; wane on not more than two 

edges not to exceed in width one-fourth of any side affected; splits not to 

exceed in length 1 inch for every foot of length of the piece; pinholes not 

considered a defect; wormholes not considered a defect, unless so grouped 

as to seriously impair the strength of the piece; variations in sawing not to 

exceed % inch in the thickness nor % inch per foot of width (in no case to 

exceed % inch) . 

▼I. APPEirozx. 

Agoho. — Sapwood practically same as heartwood; in large dimension 
■tuff especially, sapwood need not be considered in grading. 

Acle, — Rules as to sapwood must be observed very strictly in grading acle. 

Acl&ng -parang. — Same as acle. 

Almon, — Sapwood not to be considered, except in "Clear" and "Select" 
grades. 

Alupag. — Sapwood of good quality, admissible without limit except in 
"Clear" grade. 

Amugis. — Rules as to sapwood to be applied strictly. 

Anubing. — Rules as to sapwood to be applied very strictly. 

ApiUmg. — ^Rules as to sapwood to be applied very strictly only in "Clear" 
and "Select". 

Pitch pockets and pitch seams are very common in this wood. "Clear" 
will not allow pitch pockets and pitch seams; "Select" will allow pitch 
seams not over % inch wide, not over 6 inches long, not deeper than 
one-fourth the thickness of the piece, and there shall not be more than 
four such seams in a piece 16 feet in length. "Merchantable" Will aUow 
pitch seams not over ^ inch wide, not longer than one-third of the length, 
nor deeper than one-half the thickness of the piece. One such pitch seam 
or its equivalent allowed in each piece, provided that such seam, or several 
small seams, run approximately parallel to the edges of the piece. 

Aranga. — Sapwood not a defect. 

Bacauan, — Rules as to sapwood to be applied strictly. 

Bansalagin. — Sapwood not a defect. 

Banuyo. — Rules as to sapwood to be observed very strictly. 

Batete, — Same as banuyo. 

Baticulin, — Regulations reprarding sapwood to be interpreted liberally, 
except when uniformity of color is necessary. 

Batino. — Sapwood not a defect. 

Batitinaiu — Regulations regarding sapwood to be observed strictly. 

Betis. — Sapwood not a defect. 

Binggas. — Sapwood not a defect. 

Bitanhol. — ^Regulation regarding sapwood to be observed strictly. 

Bolong-eta, — 'When used for ornamental furniture, inlaying, etc., sapwood 
to be excluded strictly according to rules, unless explicitly admitted by 
terms of requisition or contract; when used for construction, unlimited 
sapwood not a defect. 

Calamansanay, — Sapwood not a defect. 

Calantas. — ^According to rule. 

Ca/umpit.-According to rule. ^.^^^.^^^ ^^ GoOglc 
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Camag(m, — Same as bolong-^ta. 

Catmoru — Sapwood not a defect. 

Dungon. — ^When used in contact with ground or much exposed to ele- 
ments, rules regarding sapwood to be very strictly observed. 

DungoiV'late. — Same as dungon. 

Ebony. — Black heartwood only to be admitted, unless tersis of contract 
or requisition explicitly admit sapwood. 

Guijo, — ^According to rule. 

/ptZ. — Sapwood very perishable; rules to be observed very strictly. 

Lanete, — Sapwood not a defect. This wood is much subject to staining. 
Stained or ''blued" wood not to be admitted in "Clear" or "Select". 

Latum, white. — ^According to rule. 

Lauan, red. — This wood has often a very light, soft, and punky heart 
which must be excluded from "Clear" and "Select," and from "Merchant- 
able" in so far as it impairs perceptibly the strength of the piece. Sapwood 
according to rule. 

Lumbayao. — Same remarks as lauan, red. 

MaccLoaim. — ^According to nile. 

McUacadios, — Sapwood no defect, unless uniformity of color is desired. 

Malugay, — Rules regarding sapwood to be observed strictly. 

Mancano. — Sapwood so small as to be negligible. 

Mangachapuy. — Rules in regard to sapwood to be strictly observed. 

Molave. — In molave all lengths from 6 feet up will be considered stock 
sizes. Molave being a tree with a generally short and very irregn^lai^ trunk, 
and the timber being most generally used for structural purpose, where 
appearance is to be considered less than strength, the rules regarding wane 
may be interpreted very liberally. The sapwood is small and but little 
inferior to the heartwood and need not be considered in grading. Large 
wormholes are common in molave, but generally very few in any one log; 
if lumber is otherwise up to grrade, large wormholes are not considered a 
defect lihless so grouped as materially to weaken the piece. 

Narra, — All lengths from 6 feet up will be considered stock lengths. 
Rules as to wane and sapwood are to be very strictly observed. 

Nato. — Sapwood but little inferior to heartwood; rules to be interpreted 
liberally. 

Pagatpat, — Rules regarding sapwood to be observed strictly in "Clear" 
and "Select." 

Palomaria. — Rules regarding sapwood to be strictly observed. 

ScLsaUt, — Sapwood small and scarcely inferior to heartwood. 
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Appendix IV.— DURABIIilTY OF SAPWOOD. 

Woods may roughly divided into three classes: (1) Durable woods 
having a sapwood little if at all inferior to the heartwood, (2) durable 
woods having a poor sapwood, and (8) woods in which neither heartwood 
nor sapwood is durable. When used under severe conditions the choice 
between including or discarding the sapwood is easy. In many species, 
however, having sapwood that is readily attacked by decay under severe 
conditions, it may yet be sufficiently resistant to insects when it is sear 
soned so that it can be used with pei^ect safety for interior trim, furniture, 
cabinetwork, and tools or instruments; in short, for all purposes where 
it is not exposed to contact with the earth or to the influence of the 
weather. And finally there are many instances where the sapwood is 
actually preferred to the heartwood or where it is desired to use the two 
together. The sapwood of the camagons is preferable to the heartwood 
for many kinds of tools and instruments on account of its greater tough- ^ 
ness and flexibility, while for cabinetwork species with strongly contrasting 
heartwood and sapwood are often chosen for ornamental effects, and 
for preservative treatment those species should be purposely chosen which 
have a large and porous sapwood because it absorbs the creosote or other 
preservatives more readily than does the denser heartwood. 

In view of these considerations it is easily seen that to decide whether 
sapwood should or should not be used no categorical classification of all 
woods for all purposes is possible. It is believed that the following lists 
will be of service to the average wood user in deciding the question in 
many cases: 

I. General construction, posts, poles, sills, ties, all purposes where 
wood is severely exposed: 

SAPWOOD POOR. 



Acle. 


Cana-fistula. 


Narig. 


Acleng-parang. 


Dalinsi. 


Narra. 


Amamanit. 


Dao. 


Pagsahingin. 


Amugis. 


Dungon. 


Palosapis. 


Anislag. 


Himbabao. 


Sacat. 


Antipole. 


Ipil. 


Salingkugi. 


Anubing. 


Eamatog. 


Talisay. 


Apitong. 


Eariskis. 


Talisay-gubat. 


Bahai. 


Easai. 


Tama3nian. 


The Bacauans. 


Eubi. 


Tanglin. 


Balinghasay. 


Lamio. 


Tindalo. 


Banuyo. 


Lumbayao. 


Toog. 


Batete 


Madre-cacao. 


Unik. 


Batitinan. 


Malambingan. 




Calumpit. 


Malugay. 

SAPWOOD PAIR. 




Alintatatau. 


Catmon. 


Malapinggan. 


Bakan. 


Guijo. 


Mangachapuy. 


Banaba. 


* Hambabalud. 


Manggis. 


Bangkal. 


Eaburo. 


The Natos. 


Bangulo. 


Eamingi. 


Pagatpat. 


The Baticulins. 


Eato. 


Salakin. 


Batukanag and 


all Lamog. 


Supa. 


other Aglaiaa. 


Lanutan. 


Tuai. 


Bitanhol. 


Macaasim. 


Urung. 




Malabunga. 


The Yacals^OOgle 
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Agaru. 


Binukau and all other 


Miao. 


Agoho. 


Garcinias. 


Molave. 


Almaciga. 


Bulala. 


The Oaks. 


Alupag. 


Guyungguyung and 


Palomaria. 


Alupag-amo. 


other Cratoxylons. 


The Pototans. 


Aranga. 


Eayatau. 


Santol. 


Banaui. 


Lago. 


Sasalit. 


Bansalagin. 


Liusin. 


Sudiang. 


Batino. 


Malabayabas. 


Tabau. 


Bayok. 


Malacadios. 


Tambalau. 


Betis. 


Malasantol. 


Tambulian. 


Binggas. 


Mancono. 


Tucang-calao. 



II. In the case of trees that have not a very durable heartwood nor, 
6n the other hand, a very large sapwood, the removal of the latter is a 
matter of little importance, especially if the lumber is to be well painted, 
treated with preservatives, or used for such purposes as foundation pOing 
where insects and fungi are excluded, or for temporary construction, con- 
crete forms, etc., where cheapness is more important than durability. 
Practically the only woods of this class that are sufficiently abundant 
to be of any importance are the lauans: 



Almon. 


Malaanonang. 


Red Lauan. 


Bagtican. 


Malakayan. 


Tanguile. 


Danlig. 


Mangasinoro. 


Tiaong. - 


Kalunti. 


Mayapis. 


White Lauan. 



When any of these are used for interior trim or furniture, the sap- 
wood should be removed, as it is very liable to attacks of pin-hole and 
shot-hole beetles, even when thoroughly seasoned. 

III. Woods having strongly contrasted heartwood and sapwood, used for 
ornamental purposes; the sapwood, though not durable under severe con- 
ditions, is very rarely attacked by insects when seasoned. Such are: 



Api-api. 


Dalinas. 


Kuyuskuyus. 


Ata-ata. 


Dugkatan. 


Malatapai. 


Bolong-eta. 


Ebony. 


Pahutan. 


Camagon. 


Kamuning. ^ 


Tamayuan. 
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GENERAL INDEX. 



[NoTB. — The various uses of wood have not been separately indexed, as they are discussed 
in alphabetical order in Part III. paces 69 to 88.] 



Abbreviations, list of. 

Air-drying 

Air-dry weight 

AUardyee process t 

Appendixes 

Bethell process 

BluiniT ~ 

Boilinff process 

Bamett process 

Card process 

Casehardeninff 

Concessions 

Cost of operations 

CreoeoUng. (S«e Preservative treat- 
ment.) 

Crimp irons 

Cross bending 

Cross grain 

Crashing across grain 

Crushing parallel to grain 

Decay of wood. 

Density of wood 

Doty heart 

Drying 

Drying, benefits of 

DurabUity classes 



Page. 
87 
89 
22 
68 
216 
67 
88 
67 
67 
67 
81 
11 
12 



86 
28 
20 
28 
28 
82 
18 
20 
28 
88 
87 



Dnrability of sapwood 246 

Durability of treated and untreated 

woods .*. 66 

elasticity of wood 26 

Elemi 128 

Empty-cell processes 67 

Enamels 49 

Evaporation, rapidity of 29 

Export trade. 12 

FelUng 84 

Fiber saturation point 28 

Filknv 60 

Flexibility of wood 26 

Finishing 48 

Forest charges 11 

Forest, general description..... 11 

French polishing 64 

Full-cell creosote process 67 

Girdling „ 28 

Gluing, jointing and 48 

Grading Rules 15, 286 

Growth rings 20. 86 

Hard tissue 84 

Hardness of wood 27 

Heartwood 18 



Honeycombing 

Identification, Methods of.. 

Impregnation processes 

Jmnting and gluing 

Kiln-drying 

Labor 



Lowry process 

Lumbering methods.. 
Manila elemi 



Markets 

Mechanical properties of wood 

Mechanical tests, tobies of. ~ 

Methods of Identification 

"Miscellaneous lumber," explanation of 

term - 

Moisture content of wood. 

Moisture, efl^ects of.. 

Nonpressure processes 

Oven-dry weight. 

Painting ends of logs 

Paints 

Paper pulp, material for 

Pithrays 

Plasticity of wood 

Polishing 

Pores 

Preservative treatment 

Pressure processes 

Prices - 

Properties of Wood 

Protective processes 

Pulp manufacture, material for 

Quartersawing ' 

Resilience of wood 

Ribbon . grain 

Ripple marks - 

Rot, wet and dry 

Rubbing and Polishing 

Rueping process 

Rutgers process 

Sapstoin 

Sapwood 

Sapwood, durability of 

Sawing 

Seasoning 

Seasoning logs 

Seasoning, time required for 

Shaping and surfacing 

Shear across grain 

Shear along grain 



Page. 
81 
84 
66 
48 
44 
11 
11 
67 
11 

128 
12 
21 

216 
84 

88 
21,28 
28 
66 
22 
86 
48 
94 
84 
27 
62 
86 
66 
67 
14 
17 
56 
94 
87 
26 
20 
86 
88 
68 
67 
67 
88 
18 
246 
86 
89 
86 
43 
47 
25 
24 
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Page. 

Shellac, formula for 68 

Shellaekinff ^ 6S 

Shipping wei«hU 286 

S-irons t^ 86 

Shrinkage 29 

Soft tiasae. 84 

Special pieeea, care of. 42 

Species description* >. 87 

Specific gravity of wood w. 22 

Squaring logs ^ 86 

Stains 49 

SUining 64 

Stiffness of wood. _ 25 

Strength of wood ^ 28 

Structure of wood ., 18 

Stumpage charges — 11, 12 

Surfacing, shaping and ^ 47 

Tensile strength...., — 26 

Tests, tables of.... 216 

Tissue, hard and soft 84 

Toughness of wood. _. 26 

Transportation «. 12 

Transportation of logs «. 84 

Tykwes 85 

Uses of woods - 69 

Varnish, applying ^ 68 

Varnishes — 62 

Veneers 48 

Water content of wood. 21, 28 



Wax finishes 

Weathering 

Weight of wood 

Weights, air-dry 

Wellhouse process 

Wood: 

Decay of 

]>ensity of. 

Elasticity of. 

Flexibility of 

Hardness of 

Mechanical properties of. 

Plasticity of. 

Properties of 

Resilience of 

Shrinkage of. 

Specific gravity of 

Stiffness of 

Strength of. 

Structure of. 

Toughness of 

Water content of 

Weight of 

Woods: 

Character of Philippine....... 

Methods of identification of.. 

Uses of. 

Working and finishing. 



Page. 
61 
88 
22 
285 
67 

82 
18 
26 
26 
27 
21 
27 
17 
26 
29 
22 
25 
2S 
18 
26 
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46 
84 
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46 
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INDEX OF SCIENTIFIC NAMES. 



[Synonyiiu in UaUee,} 



Page. 

Adenanthera intennedia Merr ^ 116 

Agathia alba Foxw 89 

Aglaia badia Merr. •. 181 

bioolor Merr 181 

elarkiiMerr 181 

diffusa Merr. ^ 181 

elaeasnoides Benth 182 

everettii Merr. 182 

harmsiana Perk. 182 

laevigata Merr. ^ 182 

nanoeiana C. DC. 182 

faizoniensiB Merr. A Bolfe ^ 182 

moltifoliola Merr. 188 

toreianinowii C. DC. « 188 

Alangiaceae .... 192 

Alangium braehyanthum Merr ^ 198 

longiflomm Merr. ... 198 

meyeri Merr. — 198 

salviifoUttin Wang 198 

AlbinU ade Merr. 116 

lebbeek Benth. 117 

marginata Merr.... 117 

procera Benth. .... 117 

retusa Benth. ^ 118 

saponaria BL ..^ 118 

■eandena Merr. .. 116 

AJeoriteB molueeana Willd. 189 

trisperma Blco. «. 189 

AUaeanthns glaber Warb« 103 

liuonicus Vid. 101 

'Abtonia macrophylla WalL 208 

oUongifolia Merr. , 208 

parvifolia Merr. .... 208 

pandnervia Merr. «. 208 

seholaris R. Br. ..^ 208 

Anaeardiaeeaa 142 

Alphonsea .^ 106 

AlyxU 205 

Amoora ahemiana Merr ..... 183 

Anisoptera brunnea Foxw 168 

enrtieii Dyer *, 168 

thurifera BL 168 

Anonaceae .... 108 

Aphanomyxis euminglana Harms .......... 188 

Apoeynaoeae .... 202 

Arallaeeae 192 

Areea catechu L. 96 

Arenga saceharifera Labill ...... 96 

Axtocarpus communii Forst. .... lUl 

cumingiana Tree » 101 

integrifolia L. f. _ 102 

lamelkMa Blco. 102 

laneeolata Tree. 102 



Page. 
Artocarpua — Continued. 

ovatifolia Merr. 102 

rubrovenia Warb. . 102 

snbrotundifolia Elm. 108 

superba Becc. 108 

trecuUana Elm 103 

Avicennia aiba Bl 206 

officinalis L. 206 

Azadiraebta integrifoliola Merr. 184 

Bambusa blumeana Schultes f 91 

vulgaris Sehrad. 92 

Barringtonia asiatica Kurs. 178 

luxonensis Rolfe 179 

racemosa BL 179 

reticulata Merr. 179 

revoluta Merr. 179 

speciosa Forst. 178 

Bassia betis Merr. 194 

ramiflora Merr. . 194 

Beilschmiedia cairocan Vid. 108 

glomerata Merr. ^ 108 

Bombacaeeae ................................ -,..,... 150 

Bombax malabarieum DC. ... 160 

Bombycidendron campylosiphon Warb.. 149 

vidalianum Merr. A Rolfe 149 

Bignoniaceae 210 

Bischofla Javanica BL 189 

Borraginaceae ........................................ 205 

Bruguiera caryophylloides Bl 180 

eriopetala Lam 180 

gymnorrhiza Lam . 180 

parviflora W. A A 181 

Buchanania arborescens Bl. . . 142 

Burseraceae 128 

Caesalpinia sappan L 118 

Calamus 95 

Calophyllum blancoi PL A Tr. 158 

cumingii PL A Tr. 158 

inophyllum L. 168 

whitfordii Merr. 159 

Canangium odoratum BaiU. 105 

Canarium luzonicum A. Gray 128 

viUosum F.-VilL 128 

Carallia integerrima DC. 181 

Cariniana pjrriiormis Miers ..... 166 

Cassia Javanica L. 119 

fistula L. (footnote) 119 

Casuarinaeeae 97 

Casuarina equisetifolia Forst. 97 

rumphiana Miq. 98 

sumatrana Miq. ,., . 98 

Celtis luxonica Warb. 100 

phillppinensis Blco. . 100 
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C«riop8 roxbunrhiana Arn 181 

tasal C. B. Rob 181 

Chloroxylon awietenia DC 186 

Cinnamomum mercadoi Vid 108 

mindanaense Elm 109 

Cocoa nueifera L 96 

plumoaa Hook 96 

Combretaceae 182 

CordU blaneai Vid 206 

myxa L 206 

aubcordata Lam 206 

Cratoxylon blancoi BL 169 

eelebicum BL 169 

formoBum Dyer 160 

Cryptocarya bieolor Merr 109 

Ctenolophon phiiippinenBiB Hall, f 127 

Cuminffia pbilippinenBia Vid 161 

Cyathoealyx ffloboeua Merr 106 

Cycloatemon bordenii Merr 141 

srandifoliua C. B. Rob 141 

littoralia C. B. Rob 141 

mienphyllua Merr 141 

Daemonorops 96 

Datiscaceae « 176 

Dehaaaia triandia Merr 109 

Dendrocalamus latiflonu Munro 92 

Dilleniaceae 166 

Dillenia luxoniensis Merr 167 

pfailippineiiBiB Rolfe 167 

reifferschiedia P.-ViU 167 

Dinochloa aeandeiiB O. Ktze. 98 

DioepyroB ahemii Merr 200 

alvarexii Merr. ^ 200 

buxifolU Hiern 201 

camarinenBia Merr 201 

eanomoi A. DC 201 

eopelandii Merr 199 

ettrranii Merr 200 

discolor WiUd 199 

foveo-reilculata Merr 200 

maritima Bl 201 

mindanaenBiB Merr 201 

mirandae Merr. 200 

multiflora Blco 201 

nitida Merr 201 

philippinenatB A. DC 201 

piloeanthera Blco 200 

plicata Merr 200 

velascoi Merr 261 

whitfordii Merr 200 

Dipteroearpaceae 162 

DipteroearpoB affinis Brand 164 

ffrandifloruB Blco 164 

hasBeltil Bl 164 

pilosuB Roxb 164 

BpecioauB Brand 164 

vernicifluos Blco 165 

Dolichandronc spatfaacea K. Sch 210 

Dracontomelum cumingrianum Bp.ill 143 

dao Merr. & Rolfe 148 

Dryobalanops aromatica Gaertn. f 166 

Duabansra moluccana Bl 177 

Dysoxylura deeandmm Merr 185 

euphlebium Merr 135 

turczaninowii C. DC 136 

Ebenaeeae 198 

^ndospermun peltatum Merr 141 



Erythrina indica Lam. 

Erythrophloeum denaifloram Merr. 

Eucalyptus naudiniana F. v. MueO. 

Eugenia benthami A. Gray , 

breviatylis C. B. Rob 

calubcob C. B. Rob 

clausa C. B. Rob. 

claviflora Roxb. 

coatulata C. B. Rob 

srlaueiealyx Merr _.... 

jambolana Lam. .. , . , .- - _ 

lonsiflora P.-Vill. 

mananquil Bleo. 

saligna C. B. Rob. 

similis Men*. 

xanthopbylla C. B. Rob. 

Euphorbiaoeaa 

Euphoria cinerea Radlk. 

Eusideiozylon swaseri Teya. ft Binn. „ 

Fasaeeac , ,„ T-.-rr-- - - . . 

Fa«Taea fnurrana Roxb. 

Ficus 

Flacourtiaeeae 

Garcinia benthami Pierre 

binueao Choisy 

cumingiana Pierre . 

dvdeis Kun 



euseniaefolia Wall 

venuloaa Choisy 

vidalii Merr. 

Garuga abilo Merr. 

elarkii Merr. .^ 

littoralia Merr 

Gigantoehloa levis Merr. 

Gliricidia sepium Steud 

Goniothalamus ........ 

Gramineae - 

Guttif crae 

Gjnnnartocarpus woodii Merr. 

Heritiera littoralis Dry 

Hibiscus rosa'^inensis L ^ 

tiliaeeus L -, 

Homalium bracteatnm Benth. 

luzoniense.F.-VilL .— 

oblongifolium Merr 

viUarianum Vid. 

Hopea acuminata Merr. — 

baailanica Fokw. . .^. 

foxwoithyi Elm. 



philippinensis Dyer 
pierrei Hance 



plagata Vid. 

IlUpe hetiB MftT ^ 

ramifiora Merr 

Intsia acuminata Merr. — 

bijuga O. Ktze ^ 

Isoptera bome«ti8iB Scheff. 

Kayea paniculata Merr. 

Kickxia 



Kingriodendron altemifolium Merr. 

Knema heterophylla Warb. 

Koompassia excelsa Taub 
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Koordersiodendron pinnatum Merr. .. 

Kopsia .- 206 

Korthalsia ^ 

Lagerstroemia piriformis Koehne 1?* 

speciosa Pers ^ l*^' 
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Legominosae . 

LepinioptiB 

Linaceae 
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178 

lift 

206 

1»7 

Litehi philippinensU Radlk 147 

Litsea enplebia Merr. Ill 

fnlva F..Vm. Ill 

ffarciae Vid. 1^1 

fflutinoM C. B. Rob 110, 111 

luxonica P.-VilL Ill 

obtQsata P.-ViU. 110, 111 

perrottetii P.-Via 110, 111 

philippinensis Merr 112 

tayabensia Ehn. 112 

LWiatona rotnndifolia Mart 96 

8p. 97 

Loffaniaeeaa 202 

Lamnitaera iittorea Voifft 188 

raeemoaa WiUd. 188 

Lrthraeeae 176 

Maba bazifoHa Pers 201 

Maearaaffa app - 60 

Machilitt pbilippinensia Merr 112 

Malvaceae — 149 

Manffifera altissinui Bleo 144 

indiea L 146 

monandra Merr 146 

Mdiaeeae 180 

Meirozylon namphii Mart. 97 

Mimiuope ealophylloides Merr 196 

«leivi L 196 

Mitrepbora 106 

100 

127 

106 

107 

107 

107 

187 



Moi 

Murraya exotica L. 

Myriaticaeeae .............................. 

MyrisUca ffuatteriif oUa A. DC. 

pbittppensia Lam. 

simianmi A. DC 

Myrtaceae 

Naudea bartUngii DC 218 

bemardci Merr. 218 

ctUyeina BartL 214 

junffhubnii Merr 212 

media Havil 214 

orientalia L 212 

phUippinensU Vid. 214 

reticulata Havil. 214 

vidaUi Elm 214 

Neolitsea vidalii Merr 118 

Neonauelea bartlinffii Merr 218 

bemardoi Merr. 218 

calsrcina Merr 214 

media Merr 214 

pbilippiaenBis Merr 214 

reticnlaU Merr. » 214 

VidaUi Merr 214 

Nepbeliam mntabUe BL 147 

Nothophoebe malabonsra Merr 118 



Octomelee sumatrana Miq 

Olacaceae 

Oneoaperma ' filamentOBum Bl. 
Ormosia calavensis Azaola. 

paniculata Merr 

viUamilii Merr 

Oropbea 
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97 
122 
122 
122 
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Oroxylum indicum Vent. 

Palaquium abemianum Merr 

cuneatum Vid 

foxwortbyi Merr. 

siflrantifolium Merr 

luzonienae Vid 

merrillii Dub 

pbilippense C. B. Rob. 

tenuipetiolatum Merr 

Pinaoeae 

Pabudia rbomboidea Prain 

Palmae ., - 

Paralstonia clusiaoea Bail! 

platypbylla Merr. 

Paraaborea plicata Brand 

Parinariom eorymboaum Miq 

laurinum A. Gray 

Pariabia malaboff Merr ^ 

Parkia sberfeaeei Merr. 

timoriana Merr 

Pentaeme contorta Merr. ft Rolfe 

PeteniantboB quadrialatus Merr. (foot- 

Pbaeantbus , 

Pboebe sterculioides Merr 

Pinus inaularis EndL 

merkuaii Jung. A de Vr 

Planebonia apeetabilia Merr 

Polyaltbia 

Polyaeiaa nodosa Seem. 

Pometia pinnata Forst. 

Popowia 

Premna nameoaa Blco. , 
Paidium soajava L. 



Pteroearpus bianco! Merr. 

eebinatus Pers. 

indleus Willd 

Pterocymbium maerocrater Warb. 

tinetoriom Merr. 

Pterospermum diversifolinm BL .. 

niveom Vid. 

obliquum Blco. 

Pyseum glaadulosnm Merr. 

preslii Merr 

Qnerens bcnnettii Miq 

caudatifoUa Merr 

jordanae Las 

nanoBii A. DC 

lusoniensis Merr 

ovalis Blco 

Boleriana Vid 

Radermachera acuminata Merr 

elmeri Merr 

fenieis Merr 

pinnata Seem 

Rauwolfia 

Rhamnaceae 

Rhizophoraceae 

Rhizopbora conjugrata L 

mucronata Lam 

Rosaceae 

Rubiaceae , 

Rutaceae 

Saireraea 
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Sandoricum koctjape Merr lUS 

indicum Cav. " — 186 

vidalii Merr 186 

Santiria nitida Merr ».., 180 

Sapindaceae 146 

Sapotaeeae — . 194 

SareoeepfKdua oordatua Miq 212 

iunghuhnii Miq. 212 

Saeeopetalum ^ ^^ 106 

SehiKMtaehyton cicutifiorum Monro. 98 

dielsianum Merr. -. 98 

diffuBum Merr. _ 98 

lumampao Merr. 98 

mueranatum Hack. ^ 98 

Secarinega flexuoBa MuelL-Arg ^ 141 

ScmeearpuB euneiformii Blco 146 

perrottstU March. 146 

Shorea balanseran Dyer. 168 

eximia Scheff. 168 

ffuteo Bl. 169 

malaanonan BI 170 

nesroBenais Foxw 170 

polysperma Merr. 171 

robuBta Gaertn 169 

■quamata Dyer. 171 

teysmanniana Dyer. . 172 

Sideroxyton duclitan Blco 107 

ferrasineum Hook, ft Am 197 

huonieiue Merr. ., 198 

macranthum Merr. 198 

Sindora inermis Merr. 126 

■upa Merr. 126 

Sonneratia caseolaria Engl 178 

paaratpat Blco. 178 

Sonneratiaceae 177 

StercQlla blaneoi Rolfe...» 164 

erassiramea Merr 164 

cnneata R. Br. 164 

foetida L 164 

lusonica Warb 164 

montana Merr. 164 

oblonsata R. Br. 164 

philippinenaia Merr 164 

StereaUaceae 161 

Stromboaia philippinenaia Rolfe. 104 

Tabemaemontana 206 

TamarinduB indica L 126 



Tarrietla arsyrodendron Benth. 
javaniea BL 



■yWatiea Merr. 
TazotrophiB Uicifolia Vid. 

Tectona ffrandia L. f. 

Terminalia blaneoi Merr. .. 

ealamanaanai Rolfe... 

catappa L. 1, 

oomintana Merr. 

eurranii Merr. ... 

darlinsii Merr. . 

edulis Blco. 

niteni PresL 



oGcarpa Merr. ...., 
pellneida FreeL. 



quadrialata Merr. 

Thespesia popnlnea Corr. 

Toona calantas Merr. ft Rolfe. 

. f ebrifoffa Harms 

paucijuira Merr 

Trema amboinenais BL 

Trichadenia philipplnensii Merr. 
Tristania deoorticata Merr. 

Uttoralia Merr. 



■p. 

Ulmaceae 

Vatica mangaehapoi Blco. 

Verbenaceae 

Vitex ahemiana Merr. 

eelebica Koord. 

lonffifolia Merr. 

parviflora Josa. 
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pentaphylla Merr. 

philippineniis Merr. 

pabetcena Vahl. 

turczaninowii Merr 209 

Voaeansa 206 

Wallaeeodendron celebicnm Koord 126 

WriRhtia ealycina A. DC. 206 

lanitf Merr. 206 

XanthoatemoB verdaffOBiaBns Navee 191 

Xylocarpns sranatiim Koen. 188 

obovatus A. Jose. .. Its 

XylopU 106 

Zizyphus inermis Merr. 149 

trinervU DC 149 

soBnlata Blco. 149 
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189 
176 
208 
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191 
148 
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168 
188 
168 
165 
182 

AQARV (Dyoxylum deeandrum) 186 

Asara (Dywoxylum turezaninotni) 186 



ACLEHO-PARAKQ 

Adaan _^ , 

AdanflT 

Adansa «-^.- 

AdsauoD 

Adiansan 

Adioa 

Aduas ._ 



Adnmoi 

Adupar 

AduponiT 

African mahogany... 

APV (AntBoptera brunnea).. 

Aftt (Dipteroearptta vemicifiuua)^ 

Agai 



Agara (Ttrminttlta cimiintana) .. 

Agaa 

Agau 

Ago 



AQOHO 

Agoho family.. 



Agoo (Canuarina €<iuUetifcUa) 

Agoo (Pinua merlnuii) 

Agoso 

Agotot .— 

Agnlasing (Aglaia dijfuaa) 

Agolasing (Cyetoatenum sp.) 

Agupanga — 

Agutttb -.. 

Akatan '. 



Alaka' 



Alalangad 
Alam 



Alangigan — 

Alanigi 

Alato 

Alaalhau {Draeontomelum 
awit) ...~ - — 
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97 
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195. 196 
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.... 106 
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148 
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147 

100 

169 

148 

169 

186 

Alinau (Cyathooalifx globoaua) 106 



AJauihau (Pometia pinnata).. 

Alibabai 

Alibagon 

AUgamen 

Aligogon 

Alilem 



Alinatt (DioBpvros curranii)... 

Alinatt (Zi»yph%9 sp.) 

AUNTATATr 

AlinUn 

Alipanen 

Alisalaiiga 

Alitagtag (AUaeanthua luzonieua).. 

Alitagtag (Buehanania sp.)... 

ALMAOZOA 

ALMOH 

Aloiho 

Alokon ..... 

Aluko 

ALUPAO 

ALVPAChAMO 

Alupag family.... 



Alupag-maehing 

Alupai 

Alupak ........ 

Alupi' 

Amamahi' ... 

Amamahit 
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148 
218 
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208 
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146 
147 
146 
180 
146 
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207 
207 
187 
198 
218 
144 
208 
141 
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116 
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AXAMAiriT 

Amangkas 

Ambabalad 

Ambugis 

Ambulanan 

Amislag 

Amuanan 

AmrOAN 

Amugauan 

Amugis (BoMta ramiflora) 

Amugis (Bvehanania sp.) 142 

Amugis (Gam^a sp.) 129 

AinrQZB iKoorderaiodendron pinna-' 

turn) 148 

Amugis eorriente. 195, 196 

Amugis perfeeto 196 

Amulauon 209 

Amungiang « 116 

Amurauan 208 

Amuyauon 208 

Amuyong 122 

Anaau 96 

ANABZOHO 60 

Anabling - 102 
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Anabo 101 

Anaffa' 109 

Anaarap _ '. — 113 

Anaffas (Buehanania sp.) 142 

Anaffas {Semecarpus ip.) — . 146 

Anaffau 166 

Anag«p (AUrixxia aele) 116 

Anagep (BeiUehmiedia eairoean) 108 

Anagep (Lits^a sp.) 110 

Anasep {Terminalia nitena) 186 

Anago-ngiBi 108 

Anagoa .- - 110 

AHAHATT 06 

Anahauon (IHpteroearpuB aJginU) 164 

Anahauon (DipteroearpuB grandiflo- 

TMM) 164 

Anahauon {Dipteroearpua piloaus) 164 

Anahauon (Dipteroearpua specioaus) .... 164 

Anam 142 

Anan -. 142 

AHANG (Dioapyros ahemii) 200 

Anans (DioMpyros eurranii) 200 

Ananc (DiotpyroB mindanaenaU) 201 

Anans (DioBpyroa pHomuUhera) 200 

AnanflTid 129 

Ananlilan 106 

Anangriran 106 

/InapU 118 

Anau _ 96 

Anehoan 119 

Andaraian 208 

An&atuan ^ 198 

Angoche wood .•« 198 

Angsoan (Caama javamca) 119 

AngBohan (Radermaehtra sp.) 211 

AHIBONO 97 

Aniga* 178 

Anigad 191 

Anilai 188 

Aninapla 118 

Aninga (Agathia alba) 89 

Aningat (Parinarium sp.) 114 

Aninggat (Vatica sp.) 178 

Aningnai (Lit^i philippinenaia) 147 

Aning-ngfti (Pygeum sp.) 116 

Aflipla 187 

AKISLAG 141 

Anobiling 102 

Anonang family 205 

AKONANO 206 

Anosep iCaraUia integerrima) 181 

Anosep (Mtmusops elengi) 196 

Antagan 124 

Antam .* 169 

Antang (Canarium luzonieum) 128 

Aniens (Agathis alba) 89 

Anteng (Buehanania sp.) 142 

Anteng (Canarium luzonieum) 128 

Anteng (Canarium villoaum) 129 

Antipolo family 100 

ANTIFOLO (Artocarpuft coxnn^'n's) .... 101 

Antipolo (Artoearpus treeuliana) 108 

AKTTBINO {Artoearpus cumivjiana) .... 101 

Anubing (Artoearpus lamellosa) 102 

Anubing (Artoearpua rubrovenia) 102 

Anubing-kadios 108 

Anubing-na-nangka 133 



Anubling (Artoearpua cumingiana) .... 

Anubling (Artoearpua rubrovenia) 

Anoo ......._......._ „ -. .......... 

Apakapaka' 

Apalang (Biaehoila javanioa) 

Apalang (Cyeloatemon sp.) 

Apalang {PUuid^mia apaetabUia) 

Apalit (Pahudia rhomboidm)^ 

Apalit (Pterooarjma sp.) 

Apalong 

API-API ._ 

Apitan (Alangium longiflorum) 

Apitang (Pygaum sp.) 

APITOHO (Dipterocarpua grandifio' 

rua) 

Apitong (Dipt«rooarpua jraloaiia) 

Apitong (DiptarooarpuM 9peeio9ua) — 
Apitong (Diptarocarpua vamicifimua).. 

Apnit (Aniaoptara thwrifera) 

Apnit (Paraahoraa pKeata) — 

Apnit (Pantaeme eontorta) 

Apnit (Shoraa malaanoman) 

Apoatola 

Apunga ~ 

Arahan (Eugenia benthami) 

Arahan (ZAtaaa sp.) 

Araka' 

Arang 

A&ANGA 

Aranga family 

Arangan (Honudium braetaatum) 

(Homalium luzonienaa) 



(Aglaia diffuaa) 

(Aglaia turetamnowU) .. 



Arangan 
Arangas 
Arangen 
Arangen 

Aranges » 

Aranigan 

Arik 

Arinbukal 

Aritongtong 

Aroho 

Aromoi 

Aroo 

Arupag (Aglaia diffuaa) 

Arupag (Euphoria cinerea) 

Aruas 

Asana' 



Asat 

Asep 

Ata^ata (Dtoapyros ahernii) 

Ata-ata (Dioapyroa eurrami) 

ATA-ATA (Dtospyros mindina^nsia) . 

Ata^4ita (Dioapyroa pHoaanlhera) 

Atikoko 

Atilma* 

Atpai 

Atpui 

Ayuni 

Ayupag 

Babaian 



Babaisakan 

Babanganon 

BACAUAH 

BACAUAN-BABAE 
Baeauan family. 
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BACATTAN-OUBAT 

Baeaiuui-lalaki 

Badiangaa .^ ~ 

Badlau 

Baeg 

BtLg9bmg 

Boffakai „ 

Bagalayau 

Bsffanssusu 

Baganito {Dioapyro» curr omt').. 
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.... 181 

.... 182 
89 

.... 211 

.... 100 

.... 190 
94 

.... 122 

.... 178 

.... 200 

Bacanito (DioapyrM pUaaanthwa) 200 

Baffarilau (LitMa ip.) 110 

Baararilaa (Neonaueiea sp.) 218 

Bairasusu 178 

Baaratal 161 

Baarataru 140 

Baffbalogo ~ 121 

Basilumbanff 189 

Baffin 128 

Baffiroro (Ad^nawthera intermedia) 116 

Baffiroro (Caeeick javamica) 119 

Bacma 189 

Basodilau 218 

Baffoeantol 186 

Basotambis 188 

BagsansT ..- 96 

BAGTIOAN 167 

BBgvdangog .. 186 

Baffulibas (BMehamama Bp.) 142 

Baffulibas iDytoxylwm decandrum) 136 

BasniHbas (Garuga sp.) 129 

Baffunarem 176 

Baffananm « 176 

Bahai (Adenanthera intermedia) 116 

Bahai (Kingiodendron altemifolium).... 121 

BAHAI (Ormoeia ealavensia) 122 

Bahi* 96 

Baho 186 

Baid 198 

Bait 147 

Baiukan (Ptiraahoraa pUcata) 167 

Baiukan (Pentacme contorta) 168 

Baiukan (Quercue 8p.) 98 

Baiukan {Shorea eouamata) 171 

Baiukan-pula 167 

Bakalau (Aglaia hieolor) 181 

Bakalau (Euphoria einerea) 147 

Bakalau (Nephelium mutabUe) 147 

Bakalau (Quercua sp.) 98 

Bakan (Canarium luaanieum) 128 

BAKAK (Utaea philippinenaia) 110. 112 

Bakan-kalaanan 110 

Bakau (Brugwiera gymnorrhitsa) 180 

Bakau (Rhixophora sp.) 182 

Bakauan, aee lUeo Baeauan 

Bakauan (Ceriopa roxburghiana) 181 

Bakauan (Bn^guiera earyophylloidea) .... 180 

Bakauan (Bruguiera eriopettUa) 180 

Bakauan (Bruguiera gymmorrhiza) 180 

Bakauan-babae 182 

Bakauan-Ialaki 181 

Bakayau 114 

Bakeles 147 

Bakbau 182 

Bakkalau 147 

BakniUn 171 

Bakooff 128 



Pajfe. 

Baktins 183 

Balabak 171 

BALACAT 148. 149 

Balacat family. 148 

Balagayan 171 

Balasbag 168 

Balahian 120 

Balahiau - 122 

Balai-uak 210 

Balak (Liviatona rotundifolia) 96 
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BALUKANAD (AleuriteB trUperma) 

Balukanair (AleuriUs tri$perma) 

Balukanag iAphwnamyxis cuminffiiifta) 

Balukaui 

Balukok 

Baluknit 

Balunsaa . -... 

Balunsrkauai ~ 

Baluno — 

Bamboo Family _ 

Banaasi - 

BAVABA 



Banaba family.., 
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Banabans-dinslaa .. 
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Banasrau 

Banaso . 
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Banai-banai family .^ 

Banalo (Cordia aubeordata) 
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BanBalagon .__; ......... 

BAN8ALAGZH (tftmiwopt a^ngi)^ 
Bansalagin (Planchonia wpeetahillia) ^ 
Bansilai 



Baataogan 
Bantinen .... 
Banting 



Bantulinau (DioBpyroa alvwezii).. 

Bantulinau (If aba huxifolia) 
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Batlno (AUUmia pauein^rvia) 208 
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161, 162 
.... 166 
..- 208 
.... 167 
.... 168 
.... 178 
.-. 178 



Duruffu' {Knema KeUropKyUa,) 106 

Duruffu' (Ifymtiea sp.) .. 107 

Duuns 168 

DxnroKDxnroK i96 

Duyonc (Cacsia iavoniea) 119 

Duyons {Vatica mangaehnpoi) 178 



Dnyong {AniaopUra tAwn/ara)... 
Ebano {Dioapyroa huxifoiia) 

Ebano (If aba huaeifoliii) 

Ebony family 




..-. 201 



Figa. wild.. 
Fugayong .., 

Gabilo 

GagU 

Gakakan 



Ga]ip^»a . 
Gan'an .... 
Ganga 



Gangauan 
Ganailai 
Gamatolai , 
GAPA8-0APA8 . 



Garunian 

Gaaatan (Iftmaaopt aianyt).. 
Gasatan (Pala^tam ip.) 



GATA8AV (Gorottt^i vmNOaea). 

Gataaan (Jftmtwopa dmigi) 

Gatasan (Pala«i»««m sp.) 

Gatasan {Samtiria m'tida) 

Gataa-gataa (BoMta nunifiora).. 



lOS 
119 
129 

144 
140 
207 
165 
142 
196 
169 
^ 189 
-. 161 
... 218 
^ 196 
.. 195 
160. 161 
^ 196 
^ 196 
... 180 
^ 194 
Gatatan (Dyaoxyfimm turesomnomi).... 186 

GatUUn (Paloauiam ip.) 196 

Gayumahin 186 

Gilraaya 110 

Giho* (Ma GuiJO) 169 

Gimaimai 114 

Gimak 91 

Ginaban 141 

Ginayang 114 

Giret 129 

(Hrigitik 140 

Gisang 166 

Giiek 169 

(jiaiaa (Pentoema oontorta) 168 

Giflihan {AgUtia laevigata) 182 

Giaik iShorea haiangeran) 168 

Gisik (^Aorea yiiMo) 169 

Glait 186 

Giso' iShcrea guiao) 169 

Gisok {Hopea phUippvammM) 166 

GI60K (Shmea halomaeram) 168 

Gisok {Shorea guieo) .- 169 

Gisok (SJkorea pdyapmma) 171 

Gisok-gisok (Aetata luxoiUenMia) 182 

GI60K.QZ80K {Hopea phiUppinmuUK 1» 

Gisok-gisok (Hopaa plagata) 166 

Gisok-gisok (Sh^rea hatangeran) 168 

Gisok-madlaa 178 

Gisok-pura 171 

Gisok-takpang 167 

Gitaki 161 

Gogo* 118 

Gogo-kaaai 118 

(jogong-malatoko 118 

(Sogong-toko 118 

Grass Family 90 

Guaya 190 

Guayabas 190 

GITBAS 141 

Gugo' 118 

Gugumkim 171 

GinJO 169 

Guijo-blaneo (Paraeharea pticata) 167 

(Suijo-blaneo (Shorea sp.) 176 

Gulasing 140 

Gulipi^a , 140 

Gulua -«^ .-...- 108 
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PfWe. 

Gnmamela .«...«» ^ 74 

GimUpai (Almufiwn Umgifiorwn) 198 

GXrVTAPAI (Alanghm tahfUfoihim) ^ 198 

Gmw 186 

Gnpak 188 

Gopil 116 

Gxspit 115 

Gntulan 180 

Gxuong 188 

GxxyontMSnyonE {PdyseioB nodo9a) 198 

GU Y U UO-GXrrOHG {CratWBMlon bloM- 

coi) 169 

Habas 148 

Habuyo « 99 

Uaekberry 99 

EAOAOHAO {Dipt0rocarpu9 pUc^iu)^ 164 

Hasakhak (Dipterocarjnu affimU) 164 

Haffakhak (Dipteroearpu* grandifloruM) 164 

Haffakhak (DipterocarpuB pUotus) 164 

HwigBkhak. iDipUroearpu9 tpBcioMw) 164 

Ha^raaon „ 182 

Hasad 124 

Haffdan-anak ^ 192 

Hagia „ 188 

Hagumunan 160 

HAZBTLEAT XOLAYS 209 

Haket (TerminaUa mtmu) 186 

Hakit (7«rmifMiZMi ooearpa) 186 

Hakit (T^mUnaUa peOueida) 186 

Halanihau 143 

Halopaff „ 147 

Halnpak 147 

Hamarak 148 

Hambabaiud 218 

KAXBABALin> 218 

Hamiffi {Artoparpnt lamMota) 102 

Hamiffi (Artoearptu rufrrovciiia) ......^ 108 

HamnsU 142 

Hamialas 141 

Hamuraoon « ^ 208 

HamuratioD-asa »— ».« 210 

HamuyauoB 208 

Hanaffas 146 

Haiigalit* 181 

Ha^sarai 181 

Hapnit (Portuh^rea plieata) 167 

Hapnlt (SkoTM pdyaperma) 171 

Hapnit (Shorea teyamannioiMi) 172 

Haraa (CfaroMa ap.) 160 

Haraa (Hopmi plagata) 166 

Hiinl»abahid (BarrinoUmM up.) 179 

Himbabalad (NeonaueUa sp.) 218 

BDCBABAO (AUasanAm UuonieuB) .... 101 

Himbaba-o {Radtrmaekmu sp.) 211 

Himpaffkatan 164 

Himolaiion 208 

Hinabuad 184 

Hinabuai 184 

Hindanff 110 

Hindi 98 

Hindnrmm' 107 

Hinlasaai' iShcrta iMproamaia) 170 

Hinlasari' (Skorm pUyP^rma) 171 

Hink^aai' (Shana tetftmimmama) 172 

Hinlap-basio 140 

Hingalai « 181 



HinMi' . 
Hnblaa _ 
HuUsano 
Hnnoff 



Hnpong^huponff 

Ibol 

Ibu 

Iddans 

leans 

iBiu 

I«ot 

Ihip 

Iklik 



ILAXQ-ILAJXQ _ 

nanff-ilamr-ffubai 

nans-ilanir-Ialaki 

n-la^rasl' (Shana n»groB&nm9) 

n-Iagaai' (Shorea pdifP^rma) 

n-lasaai' (Shorwa Uymnmnmiana) .. 
nnkabban 



Indans (Artoearpua euminffiaMa) 

Indans (EndoBpermum paltaium) 

Indanfl: {LitMa sp.) _^ 

Indi 

Inri 



Insas 

Inyam „ . 

Ipil (AdendnUiera ifU0rmsdia).. 
ZPIL (/nteiaM/K0a). 



IpU (PoKudiarhtmboidM), 

Ipil-tan«lin 

Ipns-ipua 



Ironwood, Borneo. 

Ironwood, Pbilippinew. 

leak 

Is-ia 



Itanff-itanir - «~.— . -«-^.^ 

Itilan 

Itoman (DiMpyroa diteolor) 

Itom-itom (Diotpyrot dueoior) 

Itom-itom (IKoapvroa mindmumitia) ^^ 

Jakfruit 

Kaba« 

Kabak 



Kabakabat 

Kablkl 

Kabusanan 



(Bambtua vu[aori§) 

Kaboloan {Dendrocalamua hUifionu)^ 

Kabulo (Nothopko*b€ malabonga) 

KabuTo (DehaoHa tHamdra) 

KABUXO (Pho0be tUreuIioidM) 

Kaehnebit 



Kadans-isol 
Kadil. 



Kadir (Dwabamga «io{«e«aiui) 



Kadir iErythn>phlo€um dennflarum)^ 



Kaffatniiican 
Kaffamkem .. 
Kasoko' 



Kagaakan 

K ak a ^iati *.. 

Eaiiokan (Vatica fnangoeh4tpoi) 

Kairokan (B^fUehmUdia eairoMm), 



Kaitatanag 
Kalal 



Page. 
180 
191 
162 
116 
142 
176 
148 
110 
208 
186 
188 
98 
98 
106 
110 
110 
170 
171 
172 
178 
101 
141 
110 
98 
98 
146 
108 
116 
120 
122 
116 
116 
119 
191 
166 
102 
208 
178 
199 
199 
201 
101 
200 
212 
148 
196 
92 
92 
92 
118 
109 
118 
206 
* 161 
177 
177 
119 
147 
116 
114 
190 
147 
120 
178 
108 
189 

lis 



Pasre. 

Kalaitik - 110 

KalamaKi - 12« 

gAT.AVAVaAirA T 187 

Kalamansali 188 

KalamaziBanai (Baasia ramifiorm) 194 

Kalamanianai (Mangif^ra monandra)^ 146 

Kalamansanai (NeotUMdea ap.) 21S 

Kalamansanai (TermimUia eaUunanBO^ 

nai) 18S 

KaUmanaazud {Termiiuilia editJiB) 186 

See alao Calamansanay. 

Kalamatau 119 

Kalamiamis 182 

Kalamunirus - 197 

Kalansslauan 168 

Kalansiffins 108 

Kalanisen 178 

KALAPIA 196 

Kalapini' (Avieenni^ cffl^naUa) 206 

Kalapini' (L%rMutsera UUorea) 188 

Kalatoche 208 



Kalauahan . 

Kalaum 

Kalaupi' 



102 
189 
186 
185 
186 
186 
186 
171 
210 
108 
166 



Kalautit (Terminalia edulia) 

Kalaatit (TemUnaUa tUtens) 

Kalautit {TemUnaUa odearpa) 

Kalautit (TerminaHa peUueida) ..... 

Kaliaan 

Kallmantau 

KALUTbAG 

ICaliot (Hopea aeuminata) 

Kaliot (Hopea plagata) 165 

Kaliot (Hopea pierrei) 166 

Kaliot (Neonaudea sp.) 218 

Kaliot (Vatioa mangaehapoi) 178 

Kalipapa (Vitex parviflora) 208 

Kalipapa-aau (Vitex UmgifoUa) 208 

KALIPAPA- ABU (Vitex pentaph^Ua).. 209 
IBCALZPAPA-MADAM (Vitex eelelnea) 

KALZPAYA 

KALtWAB 

Kalobkob 

Kalokatinsan 

Kalokatmon 

KALUBKUB (Eugenia ealubeoh) 

Kalubkub (Eugenia benthami) 

Ralukalompaniran , 

Kalukoi , 



Kalulot (Artoearpue lamelloea) .... 
Kalulot (Artoearpue rubrovenia) .. 

Kalumagon _ 

Kalumai 



Kalumangoff (Terminalia edulia) 

Kalumanoff (Koorderaiodendron pinna- 
tarn ) 

Kalumanos (Neonauclea sp.).. 



208 

196 

.... 161 

.... 188 

.... 152 

166 

188, 189 
.... 189 
,... 168 
.... 141 
..... 102 
.... 108 
.... 186 
.... 201 
185 



Kalupans . 



Kalumanoff (Terminalia edulia).. 
Kalumpas 



144 

218 

.. 186 

158 

KALTTMPAHO 158, 154 

Kalumpit (Terminalia calamanaanai) 188 

Kalumpit (Terminalia edulia) 186 

Kalumpit (Terminalia nitena) 185 

Kalumpit (Terminalia ooearpa) 186 

Kalumpit-babaa 188 

Knluntr iShorea aauamata) ..^ 171 

KALUHTr (Shoreaap.) 172 



Kalupi' (TtrmMioHa edMiia) 

Kalupit (Termi>MUa ealamanaamaiy .. 

Kaluriff 

Kaluai' 

Kalurit 



KaluBuban .. 
Kamaarahai 
Kamagahi' .. 



Page. 
168 
186 
18S 
186 
185 
185 
165 
175 



KamaffODR (Dioapiyroa eopeHandii) ^ 
Kamaffons (DioapvroB diaeolor).... 



»- 175 
...- 199 
..-. 199 

Kamaffongr (Dioaptfroafoveo-retiemlata}.. 200 
Kamagong (Dioapyroa whitfordU) (aee 

alao Camaqon ) 

Kamalan 



Kamanakmanak . 

Kamandag 

Kamandiis 

Kamansi 

Kamantiia 

Kamarag 

Kamaris 

KAXATOO 

Kamayuan 

Kambal 



Kamiing ... 
Kamiling ... 
KAMUrbZ .. 
Kamlring ... 



200 
210 
206 
102 
160 
101 
160 
124 
185 
119 
104 
116 
146 
146 
180 
146 



Kamkampilan 210 

Kampilan 210 

Kamulitingan 114 



KAxuHnra 

Kamuning family... 

Kamung 

Kamunog 



127 

127 

142 

116 



Kamuyau (Dipteroearpua aifinia) 164 

Kamuyau (Dipteroearpua grandifiorua) .. 164 

Kamusrau (IHpteroearpua pHoaua) 164 

Kamusrau (Dipteroearpua vemidfiiuMa) .. 166 

Kamuyau (HomaUum braeteaium) 174 

Kanalum (Dioapyroa ahemii) 200 

Kanalum (Dioapyroa nitida) ..... 201 

Kanarem 189 

KandiiB 160 

Kandol-kandol 168 

Kandong-iaol 147 

Kangkangan 114 

Kanila 108 

Kaziiwi 181 

Kaniwi-puti' 182 

KANOMOI 201 

Kansilai 169 

Kansulud (Aglaia iOarkii) 181 

KANSXJLUB (Aglaia multifoKola) ^ 188 

Kansuyud (Aglaia elarkii) 181 

Kanteng 142 

Kantingan (Pteroapermum sp.) 162 

Kantingen (Albiawt marginata) 117 

Kantingen (Koorderaiodendron pin- 

natum) 144 

Kantingen (Toona ealantaa) 187 

Kanubling ......... . ................ „ 101 

Kanumai (Dioapyroa eamarinenaia) 201 

Kanumai (Dioapyroa muUi flora) 201 

Kanumai (Dioapyroa philippinenaia) 201 

Kanumi (Dioapyrua muUifiora) 201 
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XAOVG 

Kapas-canfflai . 



Ki^inig 

KAPOK 

Kapor 

Kapulau 

Kara 

Karasal 



Kariff {DttaboMga molnecana) .. 
Kariir {Mangifera numandra) .. 
Kariff (Vatiea mangeiehapoi) .... 

Karail 

Karamatan 

Karanuns ~ 

Karantans „ , 

Karatakat „ 

Karifuros 

Kariokan ^ 

KAKISKIS 

Kaxiwa* 



Karobkob {Engenia sp.) 

Karoskoff {Eugenia calubcob) 

Karoskoff (Eugenia sp.) 

Karoffkos (Koordertiodendron pinnn- 

turn) 

Karnd 

Karanian 

Karunyau 

Kasai (Alhizna proeera) 

KaMi iAlhizxia proeera) 

KATABAKG 

Katabaas: family 

Katapans — 

KATZLTIK 

KATILKA 



Kaimon (see Catmon).. 
KATO 



Katons^bakulau 

Katnrai 

Katuri 

Kanal 



Kauilan 

Kawayan _ 

Kawayan-bayngin 

Kawayan-ged 

Kawayan-hobero 

KAWAYAH-KILIVO 

Kawayan-matinik 

Kawayan-nga-bttUlau 

Kawayan-ngardalusa 

Kawayan—sa-china 

Kawaaran-siitan . 

Kawayan-sina (DendroeaUunue 

Kawayan-sina (GigantocMoa laevis) 



laii- 



Kawayan-sunffsung 

Kawayan-tinik 

Kawayan-totoo 

KAYATATT 

Kayo 

Kayogkog 

Kayoko' 

Kayonckong 

KAYTT-OALU 

K«3ni-rajah 



Paire. 

96 
161 
114 
190 
160 
166 
186 
189 
118 
177 
146 
178 
.118 

97 
201 
142 
114 
188 
178 
117 
161 
188 
189 
188 

144 

100 

148 

166 

113 

118 

98,99 

98 

160 

98,99 

201 

166 

188 

191 

211 

160 

140 

177 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

02 

96 

94 

92 

92 

186 

161 

188 

190 

99 

126 

121 



Pace. 

Kia-kia (Draeontometum dao) 148 

Kia-kia (Pometia pinnata) 148 

Kila 170 

Kilkil 119 

KILOO 98, 99 

Kinasaikasai 116 

KitakiU „ 116 

Kitins-kitlns 161 

Kokatmon 142 

KoHs 189 

Koliung _ loj 

Kolokotinlran 16> 

Komon „ lljj 

Kopakopa 190 

Korig _ 18Q 

Kotmo' (DiUenia sp.) 166 

Kotmok {DiUenia sp.) 166 

Kotmok (TerminaUa edulie) ^ 186 

Kubi (Artoearpue eumingiana) » 10? 

KTTBZ (Artoearpue lam^toea) 10% 

Kubi (Artoearpue laneeoiata) 102 

Kubi (Artoearpue rubrovenia) 108 

Kubi (Artoearpue eubrotundifolia) 108 

Kubi (BeOeehntiedia eairoean) 10$ 

Kubi (Phoebe etereuHoidee) 118 

Kubi (Pometia pinnata) UH 

Kubilan lip 

Kudkud 218 

Kugik _ 148 

Kulak _ 161 

Kulasi' (Avieennia ofieinaUe)^ 206 

Kulasi' (Lumnitzera Uttorea) ^ ^.. 188 

KULASZ' (LumniUera raeemoea) 188 

Kulatingan (Parinarxum sp.) 144 

KULATUrbAN (Pteroeperum obUqur 

urn) 162, 166 

Kuliaan 179 

Kulilem 169 

Kulimbaning „ 188 

Kulimpapa 20S 

Kuling-babui }36 

KulinflT-maDuk (Aglaia lueonieneie) 

footnote 18? 

Kulinff-manuk (CaralUa integerrima) .... 181 
Kulinff-manuk (Dyaoxylum turcxanu 

nowii) 181 

KuUpapa (Vitex ahemiana) «... 20$ 

Kulipapa (Vitex parvi flora) 208 

Kulig 169 

Kuliskulis 104 

KuliUnsan 114 

KXTLITOK 809 

Kuliuan ... 108 

Kupanff (Alhieeia marginata) 117 

Kupans: (eee Cupanq) (Parkia timor' 

iana) 128 

Kupaus-babae 117 

Kupans-bunduk (Albizxia marginata).. 117 
Kupanc-bunduk (Wottaeeodendron 

eelehieum) 126 

Kupans-kapans 146 

Kuriat 169 

Kuribu 169 

Kuric 146 

Kurimau. .^^.^^Q^^^]M6 

KuloDK-kuwns 162 
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Kulukutinsan , 
KUHDIHO . 
KiniASAM. 



Koruskorus . 
Kuttu 



Kuyau-koyau . 
KUXUBKUXUB . 
Labal«b» 



Ij>himg . 



Labid. 



Labiff 

lAblk 

Ijadiangaa ^ 

Lasarai 

Ijagasa' .. 

Laarasak 

LaffiJasi 



Laso' (MifriBtiea ip.) 

Laso' iPygeum ptmIU).. 

htLgUtrUt 

Lahi-lahi 

Xiaho 

Laian 

Laiuain .^ 



Ijakolako (Koordergiodendron pinnO' 

Lako-lako {Palaquium sp.).. 
Ijaknab . 

Lamilan 

LAXIO 

LAKOQ 

Lanat (Litaaa ip.) 

Lanat {N^oUtB^a vidaJU) 

Lanete {AUa0anthuM htzonums) 

LANETE iWrightia lamtt) 

Lansrarai (Brugvisra earyophyUoides) ., 

liAMhARAl iBruffuiera porvifiora) 

Xianirari' {Brugwiera parvifiora)..^ 

Lanffka 

Lanffkaniran 

LAJTblL (AWUsia Uhbeck).^ 

LangU (AlbiMzia retuta) 

LanirO (AlbisMia aaponaria) 

Lanffip 

Lans'off ^ 

iMSgoog 

Lanipsa' 

Laniti' 

Lanaones-subat 

Lanuk 

Lanusi 

LAVUTAV (Bomlnfoidmtdron eampyJo- 

iipAom) 

Lanotaa {CyathceoAyx globomu) 

Lanutan-pnti' -»~ 



Pace. 
162 
128 
189 
104 
159 
208 
108 
148 
178 
96 
96 
96 
89 
180 
180 
180 
189 
107 
116 
188 
180 
107 
98 
114 

144 
195 
184 

166 

.... 148 
.... 179 

110 

118 

101 

204. 205 
180 
181 
181 
102 
114 
117 
118 
118 
116 
116 
114 
114 
187 
204 
182 
211 
102 



Lanvtaap White 

Lannti' .-. 

Ijapak ^.,„„.,, .......■.■ 

Lapat 

Larak 

Laaila' { Lager Mtromnia pwritormia) ,. 



(2*«rmiiial»a eomintoiia). 
Lasilak ( Lo0«r«tr(Mm<s phiSormia) ^ 

Lasilak {TerminaUa eiyminiama,) 

Laailasan , 

Laaona 



149 
106 
118 
106 
204 
106 
196 
104 
176 
184 
176 
184 
184 
186 



Latanaa 



Latuba 

Lauan {Aniuopiera thurifera).. 



Pace. 

— 106 

106 

179 

— 168 
Lanaan {Dipteroearpua vemicifiMu») .^ 168 

Tiaiiaan (Paroafcorea plieata) 167 

Laaaan {Pentaeme eontcrta) 168 

Lanaan iSKoraa eximia) 168 

Lanaan (Slun-ea maiaMumam) 170 

Lauaan (Shorea polyaperma) 171 

L anaa n na pati' (Pentaeme eontvrta) — 168 



family.. 



Lau|ui (PoroaAoraa plieata) — 

Lauan-narpati (Sfufrea malaanonan) 

LATTAN, WHITE {Pentacme eontorta) 

Lavuan -.— 

Lajra 



Letia (Amaoptara thnrifera)^ 
Leila {Shorea polyeperma). — 
Liba 



Libas iGaruga ap.) 

Libaa (OetomeUa attmatrana) .. 

Libaa-naFputi' 

Libato 



Ubato-puti' . 

Libtak 

Lichee ^ 

Liemban 

LIGAA 

Lisaan 

Liffaian ....^ 



Licamen 

Lisaa {Bnehanania ap.) 

LIOA8 (SamaearpMaetmaJ/ormia).. 
LisaaoB , ■ 



Lisnum-vitae, Philippine... 
Ulit 



Liminrien . 
LinM^Umo . 

Linab 

Linaa 

Lingabnnn 
LinffOff 



UVGO-LDfOO 

Lipauen 

Lipote 



Lipna (Dipterocarpua affunU) 

Lipna (DipUroearpua vemSeifiuMa) .. 

LIpnt 

Lipnnt , ■■., 

T.Tgair 

Liaikan ............^ 



(Hopaa jnarrai).. 



Litia 
UW 
litok (Shoraa maUMnonan)„ 

xjxrsiv 

Linain family 

Unain^nbat 

Llnain-pula' , 

Logo . ..~-...^~. 



LOSTOB 

Lonsboi . . 

LOVOLEAl* XOLAYE 

Lontonc 

Loob 

Loaoban 2:!:!!lIJ^. 



161 
167 
170 
168 

..^ 218 

-... 208 

..... 168 

...- 171 

100 

..... 129 

..... 176 

..... 176 

..,^. 188 

161 

..... 162 

147 

198 

. 148,149 

-... 196 

196 

-... 148 

..... 142 

-.- 146 

..... 129 

..... 191 
98 

_- 197 

_ 148 

— . 210 

— 176 
--. 176 
--. 142 
_ 206 
-.- 209 
_ 208 
^ 188 
^ 164 
-.» 168 
.... 164 
..... 164 
..... 218 
-... 178 
«... 164 

166 

170 

— 114 

118 

^ 116 
_- 161 
^. 184 
177 

188. 189 

..... 206 

..... 168 



i:-Goni7*- 



140 
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Pace. 

LqImcwi —— _^ . .... . 189 

habmikMijong - « 183 

Lobes 190 

LnkftblMui . ^ 178 

Liiluwn «.«««...-.«. 108 

Lnkiub 177 

LwnakAa 140 

Lumampao ._ 94 

Lomafiirov (Twrminaiia ealamaiManai) .. 188 

Lmna£lfc<W (T^rminalia quadrialata) 186 

Lumanoff (TenninaUa calamanaanai) .... 188 

Lunutti > 176 

LXnCBAVO » 189 

Lumbans-lMitu 189 

LQmlMnff-bMiakalad 139 

Lnmbanflr-sulMrt 189 

Lumbanaa 182 

LXnCBATAO 155 

Lumbajao-batu 156 

LUMBIA 97 

Lnmboi « 188, 189 

Lompiaa 176 

Lumuloas 114 

Lanaa (Bambuaa wdffarU) 92 

Lunas ( Cydotttfrnon sp.) 140 

Lanas (N^onauelea sp.) 218 

Lunaa-bata 99 

Lvpak 147 

Lupa] _ 147 

Lupansa 148 

Lupani^an 148 

Lapid {Drtteantomelum dao) 143 

Lupigl (Wattaewxiendron ctUhieum). 126 

Latab ^ 178 

Luyonc -.—.-^^ 96 

Mabahid 218 

Mabantot 188 

Mabajaon 190 

Mabolo iDio9wro9 discolor) 199 

Mabulo (MwrUHca sp.) 107 

Mabulonc-snbat 107 

Macaaslm family 187 

XAOAASIM (tee alm> Makaasim) 188.189 

- 148 

_ 182 

KABXS-OAOAO 120 

MasaboUac 170 

Macabuluan 218 

MAOABXnrO 99, 100 

Magakhid 176 

Magakombo 190 

MagalapalaH 166 

MaoalaTau 122 

ICaffalibaa ^ 144 

Macalok) 188 

Maganbop-aa-bokid « - 117 

Maarapisa 140 

MasraainoTo 171 

Macatalotons 176 

Magatani 140 

MasatU 166 

Magayao 152 

Maffbuabang 118 

Masdav 126 

Maffbabuyo 99 

Magbnbo 184 

Ma«mk_„ 110 



MasiUomboi 

Magkono 

Macfadopoi^ 
Maglanska ^ 



Magaantol . 

Macsinok) (Shorta ^xitiUa) 

Macsinoyo (Ablate hutonietuU) , 
Mafftabiffi 



Pace. 

_ 188 

— 191 

_ 184 

_ 148 

_ 186 

..^ 168 

_ 182 

-. 181 

Mafftalisai {T^rmimOia calamanaanai)^ 188 

Mafftaliaai (TarminaUa ednUa) 185 

MagU H aai (TarmhuOia nitmu) 186 

MactaBsai {TarminaUa odearpa) 186 

Mafftalisai {Tarmimalia Quadnaiata) 186 

MactalUr (TarminaUa nitens) 186 

Mactonsod 181 

Mactofigoff 180 

Magoa ^ 181 

Magugahnm — 176 

MagttUok ^ 142 



KAOVUPAIC 

Magoripak 

Maguyabnd 



Mabogany, African 

Mabogaay, BataaiL. 

Mahogany, Derham 

Mahogany, Philippine..... 
Mahogany, South Paeifie.. 
Mahnyaa « 



Makaasim («m Macaasim).... 



Makabottglo 



Makan {Agaihia aXba) 

Makan {DraoomUmmiwn dao).. 
Makitaiim 



Makopa {AgUOa cUtrkU) 

Makopa (SmganSa ealubeob).. 
Makopang-«mbat 



Malaanonaag (Paroafcorati pHeata) 

Malaanonang (Pentaeme contorta) 

XALAAVOVAVG (Sharea malaananan) 
Malabago ,, 

Malabalahang «—«-»-......,.«. 

Malabalnnn 

Malabangkal 



^TDfO 



Malabato 
MALABATABAB 

Malabobonau 

XALABOO 

Malabogo 

MALABOHO 

Malabokbok 



MALABOVOT 
XALABVLAK 



Malabalak family... 
XALABTTtfCkA 
^ba) 



(Nothopfioaba malabo- 



168, 164 
_ 168 
... 144 
-..- 188 

— 171 
_ 128 
. 170. 171 
^ 170 
200 

— 210 
..... 189 
... 190 
.-. 177 
_ 186 
^ 148 
..... 108 

89 
....- 148 

165 

-... 181 
-... 189 
181 
98 
185 
167 
168 
170 
116 
.-.. 172 
..... 142 
..... 218 
.... 204 
.— 165 
..... 191 
.... 186 
.... 145 
»... 121 
. 163, 164 
...- 108 
97 
168, 154 
.... 160 
.... 160 



MalabiifSa {StareuKa ap.). 
MALABinrOO .^.,.^,.,.,.. 



118 
..- 168 
160. 16^ 
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Mylaf^ftao ----, 

KAI.AOADZOB 

KALAOATKOH 

KALAOXALAO 

Maladisai 

Maladita 

Malagabi (TerminaUa niUtu) 

Malasabi (TermiwUia ooearpa) 

Malasahanip (Albusia Ubb^koidM)^ 

Malaarahanip {Albistia marginatti) 

Malaffanit 

Malagaeaha 



Pave. 

168 

108 

166. 167 

..... 196. 197 

139 

204 

186 

186 
117 
117 
117 
168 
801 



lialaffaitmaa (DioBpyroe mindamaenaU) 
Malasaitman (Dioapyros pUeata) 200 



Malagaitman iDio9pvro€ curromi) 

KALAGAITXOV (Dioapyros eurrawi) .. 

lialaffansau (Aniaoptera eurtiaii) 

Malasanffau {Shorn halangeran) 

Mala^angau (Shorea nagroaenBU) 

Malaffibuyo 



800 

800 

168 

... 168 

-. 170 
99 
- 178 
.. 172 
... Hi 
... 171 
188. 190 
-, 166 
„. 114 
... 208 
99 
... 188 
. 99. 100 
99 
... 197 
... 148 

lialakadios (AUaeanthua glaber) 100 

Malakadios (see Malacaoios) 108 

XALAZALTrMPAVG 168. 164 

MALAKALUMPIT „... 188 

Malakamansa . 174 

Malakapai {Alangivm longifiorwn) 198 

Malakapai (Alangium meyeri) 198 

Malakayan {Paraahorea plicata) 167 

Malakayan- (Pantacnte eontorta) 168 

Malakayan {SKoraa wtrnki) 168 



Malaariso' {Shorea polyaparma) 

MalagiBo' (Shoraa tsyrnnaimiana) - 

Midasnutt (Pygeum sp.) 

Malasmat (Shcrea polyaptrma). — 

Malahaffii 

Malaiirang (DtlUnia sp.) 

Malaiffaxig (Parinarium ip.) — 

MaUisang (Vitex ahemiana) 

Malaisrino . 

MalaiKot 

MALAIXMO 

Malaikmo family. 

Malaiobot ~..~ 

lialaiyau - 



Malakayan (Shorea aquanuUa)., 

MALAKAYAN iSkoraa sp.) 

Malakna 

Malakopa ..„ 



Malalamba „ 

Malalisaa 

Malalimon » 

Malalirinar 

Malamabulo - 

MalamansKa (Semecarpns sp.) 

Malamangrsra {Sideroxylon duelitan) .... 

MALAMBUTbAN _ 

Malamulauin 

MALANANOKA 

Malanffau , 

Malapaho' (Aniaoptera eurtiaii) 168 

Malapabo* (EHptarocarpua vamidfiuua).. 166 
MALAPAHO' (Mangifera monandra) .... 146 

Malapaho' (Mangifera altiaaima) 144 

Malapalikpik 177 

Maiapanau „ X68 

Malapanari 175 



172 
178 
188 
188 
166 
142 
104 
166 
107 
146 
197 
100 
810 
108 
141 



Malapapaya family.. 



filLAPAPATA {Pohia^^ii^d^)ZZ 

Malapapaya (SUreuUa sp.) 

Malapisa (Parinarium sp.) 

Malapisa (Triatania sp.) 

Malapiga {XoKthoatamon verdugonitk- 



a) 



MALAPINOQAV 

Malaputot (TarmiTwlia odearpa) 

Malapuyau (Dioapyroa pUoaantkara) ^ 

Malapiayau (Parinarium sp.) 

Malarambo 



Malaruhat (Eugania hanthami) 

Malarnhat (Eugania braviatj^) ...^ 

Malaruhat (Eugania ealubcob) 

Malarnhat (Eugania eiaitaa). 



Pace. 

. 192 
198 

- IW 
114 
191 

191 
176 
186 
200 
114 
186 
189 
189 
189 
189 
189 
190 
196 



Malaruhat (Eugania glaudealyx) 

Malaruhat (Eugenia manawtuU) ...^ 

Malaruhat (Eugenia aaligna) 

MALABUSAT (Eugania aimiUa) ...... 188.190 

Malaruhat-na-puti (Eugania elaviflora).. 189 

Malarungon 

Malasapsap 

Malasabon _ 

Malasasad ^ _.. 

MALA8A0IH0 (Aglaia diffuaa)...^ 

Malasasins (Aglaia harmaiana) 

Malasamat . 



Malasambongwbatu „ 

Malasampatok (Albiasia lahbakoidaa) ^ 
Malasampalok (Albizsia marginau) .... 

Malasantol (Aglaia averattii) 

MALABAVTOL (Sandorieum vidoltt).... 

Malasapsap _ 

Malasiko ZL 

Malasinoro (Pantaeme contorta) 

Malasinoro (Shoraa aximia) 

Malasinoro (Shoraa nagroaanaia) 

Malasinoro (Shoraa aquamata) 

Malasinoro (Shoraa sp.). 



Malataffum (Caaaia ^vaniea) 

Malata^um (Hopaa phaippinanaia) ..., 

Malatagrum (Hopaa piarrai) 

Malataffum (Planchonia apaetabUia)., 
Malataffum (Tarminalia eomintana) 
Malatacrum (WaUaeaodandron 

cum ) 

Malatalansr 

MALATAMFin „ 188. 180 

Malatapai (Alangium braehyanthum) .... 188 
MALATAPAI (Alangium longiflorum) .. 

Malatapai (Cyathoealyx globoaua) 

Malatapai family 

Malatbans 



162 
162 
141 
116 
ISl 
188 

198 
117 
117 
182 
186 
192 
116 
168 
168 
170 
172 
178 
119 
lU 
166 
179 
184 

126 



Malaiiaonfl: (Pantaeme contorta) 

Malatiaonff (Shoraa tayamanniana) 

Malatibis 

Malatifii «^ 

MALATIIITA (Dioapyroa maritima) 

Malatinta (Dioapyroa nitida) 

Malatoko 

Malobo „ ..^ 

MALATTTMBAGA (Aglaia harmmana).. 

Malatumbaffa (Aglaia Uanoaiana) 

Malatumbacra (Amoora ahamiana) 

Malaiumbasa (Uomallum luzonienaa) .... 



198 
106 
192 
176 
168 
172 
218 
117 
201 
201 
118 
168 
182 
182 
188 
176 
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Pace. 
.. 218 
188 
.. 110 
218 
.. 210 
118 
MaUyambo ^ 1»0 



Malatumbasa (NeanaueUa sp.).. 

Malatumbasa-babae 

Malatugon 

MalatubiflT 

Malauaa 

Mal«y-a 



MalboflT -.... 

MaUbato 

Maliboff 

MaUflrans (Atfiaia diffumi). 

Maliffanff (Sugenia sp.) 

KALZKIIIK 

Malinab 

Malinsanok 

Malipaca _ 

Malitambins 

Malium ^ 



.... 212 
.... 168 
..... 146 
.... 181 
.... 188 
195. 196 

118 

99 
148 

166 

MALXTBAGO 150 

Malubaso family. 149 

218 
147 
114 
191 
148 
197 
147 
212 
218 
182 
195 
146 
208 
171 
190 
186 
168 
126 
98,99 
* 171 
142 
191 
172 
139 



Maludbalbd . 

MALUOAT 

Maluklik 

Mahimbayabaa 

Mamakau 

Mamanskaa 



MamaU 

XAXBOG {NaueUa junghMhrnii) 

Maxnboff {NwynaueLea sp.) 

Mamonak .. 

Mamanffkaliott 

Manalu 

Mananu ..>„.....». ....... 

MananflT _ : 

XAVAHOKIL 

ManaonflT 



Manapo (Ardioptwra ewrtimi) 

Manapo {Sindorm cujm) 

MANABIHQ 

Manapuyoff 

Manbalunu 

MANOONO 

Mandaraua 

Mandos 

XANOACHAFirr (M6 oIm Manssa- 

ehapui) „ 166 

Mansalaas 148 

Manffaris .*. 121 

MANOASINOBO {tee aUo Mansgasi- 

noro) 178 

XAVOOA 146 

Mansrsachapui (see Manoachapuy) 166 

Mansiraehapui (Hopea foxworihyi) 166 



Mansnrachapai (Hopea pierrei) 

Manggachapai {Shorea eximtd) 

Mansarachapui {Shorea negroaeneis) 

Mannrachapui (Shorea polyeperma). 

Manffsachapui (Shorea teyamanniana) .. 

Manasachapui (Shorea sp.) 

Manssrala 

Manmrapole 



166 
168 
170 
171 
172 
178 
160 
144 

Manffsaflinoro (afie Manqasinoro) 178 

Manffgasinoro (Hopea acuminata) 166 

MBTkggnBinoTo (Paraehorea plieata) 167 

MannrasinoTo (Shorea esrinUa} 168 

Uanggasinoro (Shorea maiaanonan) .... 170 



Page. 
172 
172 
98.99 
166 
145 
121 
148 
171 
140 
142 
197 
191 
176 
146 
148 
M 
157 
179 

MAHICiraO 195. 196 

Manihai 109 

Manikbubuyo 99 

Maniknik (aee Manicnic) 196 



Manggasinoro (Shorea teyemanniana) .. 

Manggaainoro (Shorea »p.) 

MAHOOASI&ISI 

Manggatarim ._•. 

Manggatsapoi (Mangifera monandra) ^ 

XAHOOIS (Koompaeeia excelea) 

ManggU (PoTnetia pinnata) 

Manggoorang 

Manghas a 

Mangian ., .. 

XAHOKAS 

Mangkono 

Manglati . ....,„.„. 

XANOO 

Mango family 

Mangongkong ««.«..... . ... 



Mangosteen family... 
Mangrove family..... 



ManiU 

Manilig 

Maninila 

Manipnip 

Manloab ... 

Manogarom . 
Manogtalisai . 
Manomano .... 
Manombaga .. 



Mantabig 

Mapipi 

Mapilig 

Marabikal 

MABABITAOO 

Marabohok 

Maragabulo 



Maragatau .'. 

Maragaued 

Maragutaa 

Maramatam .-. 

MABAKO (Uteea perrotUtU) 110. 112 



171 
194 
160 
196 

98 
201 
196 
192 
107 
185 
110 

88 
200 
158 

97 
198 
218 

90 
182 
189 



Marang (NeoUteea vidalii) .. 
MABAKOGO 

Maraaantog ... 

Maratayum 

Maratekka 

Maratiga 



118 
184 
144 
116 
118 
118 
147 
148 
140 
106 



Marautong (Euphoria einerea) 

Marautong (Zixyphue sp.) 

Margabolo (Cyeloeiemon sp.) 

Margabolo (Knema sp.) 

Margadilau (NeonaueJea sp. )....-. 218 

Margadilau (Phoebe etereulioidee) 118 

MABGAPALI (Dehaaeia triandra) 109 

Margapali (Nothophoebe malabunga) .... 118 

Margapali-kulilisiaa _ 112 

MABIIG 189 

Marimau .! 140 

Marumangkas-na-lalaki 197 

Marurugi .-. 92 

MATAMATA (Aglaia eiaeagnoidee) 182 

Mataraata (Aglaia harmeiana) 182 

Matamata (AgUUa huonienaia) 182 

Matamata (Aglaia turexaninawii) 188 
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lUUmata (Euphoria cntsrta) .. 

Ma&unbokal 

KATAVGhUBA 

Matansal 

Matanffan 

Matanff-hipon ^. 
Matansid -.. 



Pace. 

147 

174 

. 110, 111 

181 

171 

148 

171 



Hatanff-ulans (Adenanthera inter' 

media) 118 

Matang-ulanff (Aglaia Aomwiana) 182 

MatolMkto (Cy6lo9Ufn4>n sp.) 140 

Matobato (HonuiUum viUarianwm) 175 

Maupat ^ 184 

MayaplB (AmBoptma thvrifera) 168 

Mayapis (ParathorM jMeata) 167 

Mayapis (P«ntaoin« eontorta) ... 16S 

Majapb (Shoroa 9xima) 168 

MayapiB (Sharwa polyBperma) 171 

KATAPIB (ShoTM mnutmata) 171 

Mayapis (Shorea Utftmantnana) 172 

Mayauban 190 

Mayusip „_.j 198 

Melmel ; 126 

Melmer 126 

lOAO 186 

MUpi — u 206 

Milipfli 129 

Minanokai 148 

MINDANAO CINNAMON 109 

MINDOBO PINE „. 90 

MiUa 1 177 

MOLAYE 208 

Molave famUy. 206 

MOLAYE, HAIBT LEAF 209 

MOLAYE, LONOLEAF 208 

Mompon a 109 

Motons-botons 179 

MOTTNTAIN AGOHO 98 

MOTTNTAIN TAPINAO 154 

Musris * 144 

Mnlaboff i 145 

Mulauin . 208 

Mnlawin-aau (Premma hokmom) 207 

Mulauin-asa {ViU» turezantnowU) ...j. 210 

Mnlawin-asu (Vit««Bpp.) 207 

Mnlawin-babae 207 

Muii&UkU ... 190 

Muraoin a 208 

Mnrauon s. 208 

Nabulonir 177 

Na^a 124 

Naffhubo (Lagentroemia ptrj/ormit).... 176 

Naffhobo (TerminaUa eominUuia) 184 

NagDsip _, 108 

Nala 124 

NANGXA 102 

Nanffka-nanarka ... 197 

Na» 124 

Narang^^nd {Cassia jatfonioa)^ 119 

NaransHbiiial (WaOaeeodandron esisM- 

sum) 126 

NABIG 178 

Narik ,. 178 

Nam 124 

Narra family .^ 115 

Nathubo 17« 



Natile« _.j 

NATO (Palaqwium huumienss) 

Nato ( Sidsn wiflon dueUtan) 

NATO FITTI' 

NATO, WHITE 

ifgnxit ^ 

^arosanSis ...._ 

iTgixan ,, :^ 

iTgiriknSlk 

«Sririk-n&irik ... 

iTgoioniroi «.——«—.--«_ 

Niket ■ 



Nisi iXyloearims granatum)^ 

Nisi (Xyloearjms obcveUus) 

Nijri-puti* 

Oak famfly. 

OdUu «_-_. 

Offfaayan , - 

Oiakia . 

Oi-oi 

Olaian 

Olensaso 

Ol-ol X 

Okw-okw 

Onaslom ...» 

Oplai 



Oponsr-oponff (Pakuiuium sp.). 

Opong^ponff (SUrevUa sp.) 

Oras 

Oratan ... 

Oris 



Oris-nga-pnrau 
Paaffahan 



Paanff-baliuis 
PaangHlarasa . 



Pasakson ^ 

PAOATPAT 

Pasatpat family.. 
Pashubo K 



Paffliuiboieii . 



Pase. 

ts 

196 
197 
198 
198 
190 
140 
106 
119 
119 
204 
106 
188 
188 
161 

98 
124 
172 
148 
201 

98 
. 89 
. 90 
110 
140 
208 
196 
168 

94 

99 
144 
180 
116 
186 
196 
165 
178 
177 
184 
146 
196 
129 
128 
129 



Paspasan ^ t 

Passabinff (Canariwm viUosum): 

Pagsahinsin (Camariwm Ituonicum} 

PAGSAHUr&IN (Canertam iriOosiim) .. 
Pagsabifigin (Diptsrocarfms gramdt- 

fiarus) u. 164 

PagsahinSin JiDiptsrocarjnts hasssltU}.. 164 
Pagsahingin 

fluus) 



(DipUroearjms vsndei- 



Pagsabingin (Vatica mangachapai}^ 

Pagsaguaa , 

Pagulingitt 



Pagolingon 

PAOUBU&ON 

Paho' 

Pahu' 



Pabubutan 

PAHUTAN 

Pakak (Artocarpus co mm n mi s) ^.. 

Pakak {Artocarpus IreeMUatta) 

Pakak (Ssmsoarpus up,) 

Pakaran « 

Pidbapi 

Palna' (Hapsa phiUppimmsis) 

Paina' (Kinffiodmidr^ elUmifclkm)^ 
Paina' (Simdora tmpa) 



166 
178 
146 
169 
169 
169 
144 
144 
lU 
144 
101 
108 
146 
196 
168 
166 
ISI 
126 
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Paitaa (DcJUMute trimrfra). 

FAITAV (i 

Pidtaa (fivmia «iMiUf). 

PlJmkiMlak ■ 

Palalm 

PaUaa 

PiJ^ 



PMPew 

188 
108 



PaJtear 

Palan^bata . 



Palaato . . ■ 

PalaUiiiaa (Allots harwmama}^ 
Palatan&ui (Aldlnis jproe^ra)^ 



188.188 

180 

188 

88 

178 
168 
184 
188 

142 
148 
18t 

118 
Palate£Scii {Aphottom ti f jria cwmimfiiiama) 188 

Piidadiian £08 

Palatpftt 178 

PalMi ^ 186 

Palens 148 

PaU 118 

PaUaa' . 121 

PftUmr 178 

PiaiiiHn 142 

Pafana brmv» 88 

Palm family 84 

Palo da Umi^ 181 

Palosairis {H€rUi0ra UtortOU) 162 

Paloffai»is (Tmrri^Ha tylvatuia) .•_ 166 

PalokiMlok 188 

Pakmaria {CalophyOmm inophyUwn)^ 168 

Palomaria (fiTayM jMrneulata) 161 

Palomaria (Kinoiodendron alUr^fO' 

Hum) ^ * 121 

PALOXABXA DE LA PLATA {CaUh- 

pkyUmm imophyUum) 168 

Palomariaaff-babaa 181 

Palonapoi (Quereua sp.) ^ 88 

Palonapoi (Torrietia tyhoHea) 166 

Palo-ncffTO (DioapyrM fovto^etSeuXata) 200 

Palo-ncffTO (DiotjnfTM jMcata) 200 

Palonff _»_, 107 

Palon&apol 162 

PaloMipla {Anitapttra eurtitU) 168 

Paloaapis (AnitopUm thwrifmu) 168 

Paloaaplfl (Vatiea mtmoachapai) : 178 

PabahiniriB (DipUrocorput v^miei- 



fiuiu) 



Palsalnklii iCamarium viOoMim) 

Palsainilii (DipUroearpug grandi' 

itomc) I 

Palnahaa iDymxwUim deea/Hdrum) 

Paloahan {DygaxyUam ^vertttii) 

Palomut 

Pamalalien (DOImia sp.) 
PamalaUcn iDiptmrooarpu$ 

fioruB) 

PamalaUcn (DipUrocarpuM pHonu) 

PamalaUcn {DipUrocturpua v^midfiuuB) 

Pamalauacon ., 

PamaUticn .^ .^ 



grandif 



(DipUrocorpuB grandi^ 



Pamanaagan 
Pamantnlcn 

fiorua) 

Pamaatukn {Diptgroearpua 

ftmuM) 



vcmioi- 



166 
128 

164 
186 
186 
168 
166 

164 
164 
166 
176 
110 
172 

184 

166 
177 



Pamamiaen . 
Pamatagin . 



Pamayabaacn (Ltteaa sp.) : 

Pamajauaacn (SAorca baUmgtram)^ 

Pamayauasen (5fcorca #«wo) 

Pamiasin 
Pamiklatin . 
Pamilin 



Pamilinffan 

PamUtaosen (Calopkylum eumingii) 

Pamitaogcn (CalopkyUMm Uamcci} 

Pamltaocen (ColaphyOum inopk^wn) 
PAXZTAOOEH (CalophyUum whit- 

fordU 

Pamlttaocen {CaiaphuOMm emningu)^ 

Pamltadcn — 

Pamitlatin 

Panadtmon 

PanaffttUnlron 

Panakitin ^ 

Panalialan „,.„,. -- ...^.. 

PAVAO {bipUrocarpua vemMfiuut).^. 

Panaai 

Panan {JHpUrooarpuM ffnuidiflonu) — 

Panaa (Diptgrocarpu* hatatitii) 

Panan (Hopco boMtorn'M) 

Pafiiahutan 



Panftaliaokloen . 
Pangal-ttngaen 
Pansahiaitcn ... 

PaiiSanan 

Pan&apaktulcn . 



Pata^ 

164 
186 
110 
188 
. 189 
118 
168 
142 
116 
168 
168 
168 

169 
168 
168 
168 
200 
169 
168 
164 
166 
197 
164 
164 
166 
144 
208 
162 
188 
88 
140 
140 

149 
140 
108 
174 
162 
PAVOLOVGBOZEH (Sugania elaaaa) 188, 189 
Panffk>ngboien (Eugenia davifiora) — 189 
Panfflonsboien (Eugenia numanquU)^ 190 

PanKk>nsboien (Eugenia eimiUe) 190 

Pansrlonffboien (Neonauelea ap.) 218 

Panglumboicn (Eugenia ealubeob) 189 

PansmaoKiraen 1** 

PAHONAV M. W 

Panto- 188. 189 

Panffolaksien 208 

Pansot 188 

188 
188 
166 
178 
186 
218 
188 
171 
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